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Boring/Monitoring Well Logs







5 355 EAST CAMPUS VIEW

Boring /Monitoring Well Log

N SUITE 250
\ COLUMBUS, OHIO
ERM (614) 433-7900 Pagetof _1
IClient: WO#: . . ]
Lubrizol Corporation 09928.00.01 Boring/Well 1.D.: SM-1

Tt Stabilized Material Investigation Well Construction Data

Datz Started: 4/9/96 Date Completed: 4/9/96 Screen: N/A % From: To:

L : : : e

°99¢dBY: 5 pDRAGT Checked BY: b DENIRO Pack N/A ] From: To:

Drilling Co.: Driller: Seal:

190 pHILIP ENV. " STEVE SNIEDER a N/A Bl To:
Method: HSA Equipment: CME Grout: N/A k\\ From: To:
Boring Depth: Ground Surface Elevation: Inner Casing:

9 23 ft. % N/A
Initial GW Level: GW Level: ime/Date Outer Casing/Stick Up: N/A
2.l S g
£ § &l ¢ Blow Counts ) Description Remarks Congril::tion
<} 3 2=
N 0-—55-1f 0-1' 0-5' FILL: Silty sand w/clay, trace ]
1ST-1] 1'-3' | Shelby Tube gravel, gray-brown, moist -
T1SS-2] 3-5' | 24-8-10 >1000 7]
5-—5S-3} 5-7' | 8-10-12-28 >1000 5'-20" FILL: Silty sand w/clay, stained black, -
N moist to wet, strong hydrocarbon/solvent odor -

-155-4| 79" ) 9-4-4-5 NR Water, very oily, @ 7' -

=1ST-2| 9-11' | Shelby Tube 7
10-— —

-55-5(13-15'[ 4-6-11-28 | >1000 ]

15-— SS-6(15'-17'| 4-8-12--21 | >1000 =
4SS-7117'-19'| 4-7-21-22 >1000 }
-455-8[19'-21'| 5-9-64 >1000 =

20— 20'-23' NATIVE SOIL: Silty clay, gray-brown, =
-155-9|21"-23'| 10-20-20-20 | 540 moist n

25— ]

30— —




Boring /Monitoring Well Log

355 EAST CAMPUS VIEW
o SUITE 250
COLUMBUS, OHIO
ERM (614) 433-7900 Page1of _1
~IClient: WO#: . .
‘:’ Lubrizol Cgporaﬁon 09928.00.01 BorlngIWell 1.D.: SM-2
o8t Stabilized Material Investigation Well Construction Data
Date Started: 4/10/96 Date Completed: 4/10/96 Screen: N/A % From: To:
Logged By: ¢ pDRAGT Checked BY: 1, DENIRO Pack:  \i/A From: To:
Drilling Co.: Driller: Seal:

9 -0 pHILIP ENV. ™" STEVE SNIEDER # N/A Bl To:
Method: HSA Equipment: CME Grout: N/A From: To:
Boring Depth: 25 ft. Ground Surface Elevation: Inner Casing: N/A
Initial GW Level: W Level: rime/Date Outer Casing/Stick Up: N/A

= |Eg §i Blow Counts : H Description Remarks Well

g |- & HE Construction

=
/0 —
' +ST-1| 2'4' | Shelby Tube .
- "R 3'-5' FILL: Silty clay w/ sand,trace —
S§S-1| 3-5 -11-11-13
i > >1000 gravel, gray-brown, moist i
5-—-85-2 5-7' | 50/2 >1000 | Spoon refusal on a piece of wood @ 5' —
. - 5'-16' FILL: Debris composed of wood and a -
, rubber-like material, stained black, moist to wet, _j
¢ TSS3| 79" | 2248 600 strong hydrocarbon/solvent odor

<1ST-2| 9-11' | Shelby Tube ]
10— -—
- .
-55-4]13-151 12-3-5-7 NR -
\r . .
15—SS-5 l15'-17‘ 7-20-20-25 | >1000 -
n 16'-21' FILL/NATIVE SOIL: Silty clay, stained T
455-6|17-19'| 5-11-21-19 | 1000 |black, saturated w/ oil, strong odor -
4ss-7{19'-21'f 8-8-11-3 640 -1
2077 21'-25 NATIVE SOIL: Silty cl b ]
- 558 21-23] 15-20-18-17 | NR - +Silty clay, grat-brown, i

+ moist
-{ §5-9 23'-25] 2-12-10-11 380 -
25— -

-




E 355 EAST CAMPUS VIEW Boring ’Monﬂo"ing Well Log

SUITE 20
COLUMBUS. OH0
ERM 14 3-7900 Page1of _1
~ § Lubrizol Corporation (WOs 09928.00.01 Boring/Well 1.D.: SM-3
' Stabilized Matenal Investigation Well Construction Data
- 4/11/96 | peted: 47119 Screen N/A From: To:
™ s brRAGT E:“’ 8 b DENIRO Pack /A From: To:
Co- . Seal ! "Bl
PHILIP EXV. STEVE SNIEDER N’A | P To:
HSA © CME Grout N/A From: To:
Depth: IGround Surtace Elevason: I Casing:
S nner ng N/A
prial GW Lever: W Level ]T'mena:e Outer Casing/Stick Up: /o
14 3 § Well
't Bow Coures z - el
§ 4 3 { § ;_ Description Remarks Construction
0— -
“1ST-1| 1'-3 | Shelby Tube -
TS5l 35| 591317 L1000 | 3-5 - Silt, trace gravel, dry T
5—S5-2| 57 | 35812 >1000 5'-13" - Silty clay, pieces of wood, h
e - trace sand, gray black w/ beige, N
ft. moist
;T3 T A s1000 | Tow .
<|ST-2| 9-11" | Shelby Tube -
10— | ‘ —_
=S54 1113| 2.3.7-12 >1000 ]
=55 13415 12411 >1000 13-17 - Sandy silt, black, moist to dry n
15— S5615-17 6151519 51000 —
~S5717-19 612-20-14 820 17-25 NATIVE SOIL. Silty clay, gray-brown, -
_ otl covered, moist -
“S58 19-21' 9-12-15-15 420 ]
20— : —
25—S5-105-27 2469 2 . no stained bands @ 25 —_




255 EAST CAMPUS VIEW Boring /Monitoring Well Log
i3 o SUITE 250
COLUMBUS, OHIO
ERM (614) 4::13?7900 Page1of _1__
-~IClient: WO#: : .

¥ Lubrizol Corporation 09928.00.01 Boring/Well i.D.: SM-4

“TOIeCt  Stabilized Material Investigation Well Construction Data

Date Started: 4/11/9 Date Completed: 4/11/9 Screen: N/A B Fom: To:

Logged By: S. DRAGT Checked By: D. DENIRO Pack: N/A From: To:

Drifiing Co.: Driller: Seal:

NG 0 PHILIP ENV. "®" STEVE SNIEDER * N/A - I o To:
Method: HSA Equipment: CME Grout: N/A From: To:
Boring Depth: 30 ft. Ground Surface Elev§tion: Inner Casing: N/A
Initial GW Level: GW Level: ime/Date Outer Casing/Stick Up: N/A

e 8
= - |
§ g g -é Blow Counts % g: Description Remarks Con:\{:J::tion
] 2=
Ny’ 0 —
~1ST-1} 1'-3' | Shelby Tube .
7 7
7ss-1f 3-5'| 3-5-34 >1000 | 3-5'-Silt, trace gravel, brown, dry 7
5-—55-2| 5-7" | 2-4-12-8 >1000 5-13' - Silty clay, some rubber - =
~ material and compressed wood or -

] 53| 79 | 1034 1000 paper, oil stained , moist i
71ST-2| 9-11' | Shelby Tube -

10— —
-155-4{11-13} 5.7-8-11 >1000 ...increasing sand content, gray-green @ 11' -
-55-5(13-151 2-2-7-8 >1000 13'-19' - Sandy silt, black, moist to wet n

V B Water @ 14' =

15— SS-6{15'-17" | 18-13-18-24 | 1000 —

755-7|17-19°| 17-31-18-24 | NR _ .
] 30 NATIVESOLL:Si ]
5.8 [ 19211 7-23-26-19 540 19'-30° NATIVE SOIL: Silty clay, gray-brown,

oil covered, wet

20— —
-155-9(21-23'{ 4-6-12-13 400 | some stained bandimg @ 21' -

. -

25—55-14 25'-27'1 3-7-7-5 140 | .- no stained bands @ 25' —

30—155-1130'-32'| 2-6-6-8 8.5 —




% 55 EAST CAMPUS VIEW Boring /Monitoring Well Log

SUITE 25
COULUAMBRUS. Ore0
ERM Hra; €X3-7900 Pagetlof _1
IChont WO - .
brizol C ration 09928.00.01 Boring/Well 1.D.: SM-5
' Stabilized Matenal Investigation Well Construction Data
471079 o Compretec: 4/10/96 STeen /A B rom To:
1099998y 5 pRAGT Checked BY 1y pENIRO Pack \a From: To:
Co: - Seal: .
PHILIP ENV. STEVE SNIEDER NSA - From: To:
HSA " CME Grout N/A From: To:
Depth: rtace Blevaton: Inner Casing:
2 ft > ™ N/A
ntal GW Levet GW Level Tmemale Outer Casing/Sbck Up: 3 /a4
24l 3| smcem | E: Descrion Reman Well
§ 5 _§ 3 § S ton Construction
0— —_
4ST-1| 4 |Shelby Tube -
1SS 45| 59911 60 £-11 FILL: Silty clay, stained black w / 7
N orange-brown striatec clavs, moist to -
5§—S5-2| 57 | 4-6-99 >1000 | et strong odor _
1S53 79" | 3-25-21-18 >1000 Water @ approx. 7~ -
=IST-2| 9-11" | Shelby Tube -
10— —
- S54[11-13] 5151012 >1000 | 11-20° NATIVE SOIL: Silty clay, gray w/ -
- orange-brown stnations,strong odor,wet -
-S5513-15 | 10-12-11-15 1000 -
15— S5615-17 4-7-8-11 180 ! —
20—SS57 20-2 437 14 —_
25— —




SUITE 250

355 EAST CAMPUS VIEW

COLUMBUS, OHIO

Boring /Monitoring Well Log

ERM (614) 433-7900 Paget1of _1
~IClient: WO#: . .
. Lubrizol Corporation 09928.00.01 Boring/Well I.D.: SM-6
TOleCt stabilized Material Investigation Well Construction Data
Date Started: 4/10/9 Date Completed: 4/10/96 Screen: N/A % From:  To:
Logged By: S. DRAGT Checked By: D. DENIRO Pack: N/A From: To:
Drill X Driller: Seal: —
N9 €O b ILIP ENV. " STEVE SNIEDER 2 N/A - To:
Method: HSA Equipment: CME Grout: N/A From: To:
oring Depth: 22 ft. Ground Surface Elevation: Inner Casing: N/A
initial GW Level: GW Lavel: rime/Date Outer Casing/Stick Up: 1 / 5
s |8 gi Blow Counts g'ﬁ Description Remarks Well
BlaF] 5 8 Construction
x
<1ST-1} 1'-3' | Shelby Tube -
Ss-1 3-5' | 2-3-6-10 >1000 | 3-14'FILL: Silty clay, stained black, 7
N I moist to saturated, strong odor N
5=—58-2| 5-7' | 7-9-12-13 1000 —
N ] Water @ 6.5' h
Lo d T SS-3| 7-9' | 16-17-16-19 >1000 -
=1ST-2| 9'-11'| Shelby Tube .
-155-4}111-131 24-7-14 660 -
] a
$5-5|13-15 3-5-7-13 74 -
15— SS-6{15-17' | 2-3-6-7 60 3«1?2 NATIVE SOIL: Silty clay, gray-brown, _
20--15S-7 | 20"-221] 4-5-6-10 9.5 _




% 55 EAST CAVPUS ViEW Boring /Monitoring Well Log

SUITE 250
COLUMBUS. 000
ERM 814) €33-7900 Paget1of _1__
~Grent Lubrizol Corporation WO= 23928.00.01 Boring/Well 1.D.: SM-7
T Stabilized Material Investigation Well Construction Data
YR e N = pr—
109994 8Y ¢ DRAGT ® b DENIRO Pack (/A From: To:
jOrilng Co - : Seal : ]
PHILIP ENV STEVE SNIEDER N/A L To:
HSA CME Grout: N/A From: To:
Depth: 15 ft. Surtace Blevaton: Inner Casing: N/A
hrtai GW Level TmeDale Outer Casing/Stick Up: ./ o
Tg| 3| omco ; - Descrnt A Well
§ i- H 3 £ Construction
0— -
4ST-1} 1-3 | Shelby Tube .
SS-1) 35| 3468 >1000 | 3-5 - Silt clay w/ some sand, stained 7
N black, dry to moist -
5—ST-2| 5-7 |Shelby Tube —
¢ I52| 79 [3141614 | 51000 |79 - Silty sand, some clay, stained black, §
I green bands, moist 1
1553|9411 +141411 | 290 , ]
10— 9°-17 - Silty clay(natural soil), grey-black, _
moist to wet, odor.
155411131 7.8-11-15 12 T
~4S8-515-17 12 -
15— -
- -1
20— —_
7 7
30—55-1130-32'| 2-6-6-8 85 —




™

355 EAST CAMPUS VIEW

Boring /Monitoring Well Log

il SUITE 250
- COLUMBUS, OHIO
ERM (614) 433-7900 Pagetof _1__
~~IClient: WO : ]
e Lubrizol Corporation 09928.00.01 Boring/Well 1.D.: SM-8
“rOeCt  giabilized Material Investigation Well Construction Data
Date Started: 4/11/9 Date Completed: 4/11/9 Screen: N/A % From: To:
Logged By: S. DRAGT Checked By: D. DENIRO Pack: N/A From: To:
Drilling Co.: Driller: Seal: 1
9 % PHILIP ENV. ™" STEVE SNIEDER = N/A - To:
[Method: HSA Equipment: CME Grout: N/A From: To:
Boring Depth: 1= ¢, Ground Surface Elevation: inner Casing: N/A -
initial GW Lever: GW Level: ime/Date Outer Casing/Stick Up: N/A
=} 3
2 o & ~ . Well
c |2 8] 3 Blow Count! 3 .
£ § 3 5 w Counts g f’; Description Remarks Construction
I
0 —
=1ST-1{ 1-3' | Shelby Tube -
185-1f 35| 1-1-2-3 >1000 | 35 - Silt clay, stained black, odor, 7
- moist -
5-—{ST-2| 57" |Shelby Tube 7
/'"“n_. 1 N -
oy TISS2| 749 2121822 | 51000 | 7-11'- Silty sand, some clay, stained black, 7
- green bands, moist, strong odor -
—ss-3} 9-11'{ 4-12-13-15 |>1000 | water@ 9’ -
10— —
-1554|11-13{ 5-20-21-18 300 11'-17" - Silty clay(natural soil), grey-black, 7
- moist to wet, odor. o
-1565-5{13'-15' —
15— SS-6[15'-17' | 4-11-9-7 -
20— —
25— —
_‘ —
30—55-1130'-32'( 2-6-6-8 8.5 j




Boring Monitoring Well Log

SUITE 250
COLUMBUS, Ore0
ERM ¥614) 4337900 Pagetof _1
-iChent: WOs- . .
Lubrizof C tion 09928.00.01 Boring/Well 1.D.: SM-9
T Swbilized Matenal Investgation Well Construction Data
Ot Staed 4 112496 F""°°'“°'°'°°' 4/12/% Screen: A B rom To:
09983 BY: 5 pRAGT 8 b.DENIRO Pack'  \/A From: To:
Co.: : Seal: - .
P b e Ex. STEVE SNIEDER N/A N To:
" HSA CME Grout: N/A From: To:
Depr |5 (0 IGround Surtace Elevabon: inner Casing: NJA —
GW Level: W Level: F'moae Outer Casing/Stck Up: /4
H - - Well
g g g ¢ Bow Cowes E Description Remarks ruction
E ] t Const
0—{ST-1] 0-2 |Shelby Tube —
4ST-2] 24" |Shelby Tube .
15| 46 | 2269 2 4-6' - Silty clay, some sand, orange-brown, n
5— mosst to wet —
~ 52| 66 | 00-1-2 58 6-10 - Silty sand, trace clay, gray-black, wet. 7]
=1ST-3] 8-10 | Shelby Tube -
10—55-3{10-12| 24-7-12 9 10"-14 - Silty clay, gray, moist ]
-1S54|12-14 2-8-109 1 -
- -
15— —
- -
|
-4 -
- -
20— -
—1 -
- -
25— -
-t -
30—55-1130-32| 2-6-6-8 85 -




SUITE 250

ERM

355 EAST CAMPUS VIEW

COLUMBUS, OHIO

Boring /Monitoring Well Log

Paget1of _1

(614) 433-7900
- Klient: Lubrizol Corporation WO#: 09928.00.01 Boring/Well 1.D.: SM-10
(1O giabilized Material Investigation Well Construction Data
Date Started: 4/12/96 Date Completed: 4/12/9 Screen: N/A From: To:
Logged By: S. DRAGT Checked By: D. DENIRO Pack: N/A From: To:
[Drilling Co.: Driller: Seal. —]

NG =0 bHILIP ENV. ™" STEVE SNIEDER & N/A Bl o To:
Method: HSA Equipment: CME Grout: N/A \\\ From: To:
Boring Depth: 12 ft. Ground Surface Elevation: Inner Casing: N/A
Initial GW Level- GW Level- TimelDate Outer Casing/Stick Up: 1 /

3. % 8 well

c |g 2 Blow Count - .

§ ‘% S ‘E unts g ft, Description Remarks Construction

I
W@#0—{ST-1} 0-2' |Shelby Tube —
-|ST-2| 2'-4' |Shelby Tube j
551 4.6 | 14613 1 4'6' - Silty sand,w/ some clay, trace gravel .
5= orange-brown, moist to wet. —
L, T|S5-2| 6-8' | 5-5-12-18 | 25 6'-14' - Silty clay, slight staining gray-brown, 7
RECE moist to wet. -l
-1ST-3| 8'-10' | Shelby Tube -
1O—J $5-3110-12'] 1-7-7-9 10 —l
-155-4112-14'} 4-5-5-8 5 7
v - ﬂ
15— -
. -1
20— —]
= -
25— —
. .
30—155-1130'-32'| 2-6-6-8 85 —
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% ot EAST CAMPLS VIEW Boring /Monitoring Well Log
: z SUITE 250
COLUMBUS. OHIO
ERM (814) 433-7600 Page 1 0' e
Client: WO#: : .
e Lubrizol Corporation 09928.00.01 Boring/Well 1.D.: MW-1/SB-2
Froiael  perimeter Boring/Monitoring Well Phase Well Construction Data
L iarted: 7/9/% Date Completed: 7/16/9% IScreen: > PVC 46 ft. To 36 ft.
Lo9ged By parnETT  ["**4BY b pENIRO P2 45 Quartz sand soft. To: 356
Drilling Co':PH[LIP ENV. Driller: KENT MOORE Seal: bentonite 35 ¢ To: 33 .
Method: HSA quipment. CME Grout: cement/bentonite 33ft.To: 0 ft.
Boring Depth: Ground Surface Elevation: [ Casing:
rnng vep 46 ft. roun ace klev. n nner Sing PVC
Initial GW Level; GW Level:1 9.66 ft. 'ﬁme/Dat7e/23[% iQuter Casing/Stick Up: 6" steel casing/ 14" steel casing
s |Bg 2 Blow Counts g £ Description Remarks Well
§ s~ E g = Construction
7] £
riser
O0—ss-1 {02 | 24-43 19 0-4' - Sandy silt, dark brown, stained black, =] Q ¥ §
damp, slight odor. - § Y :‘
hA
ss-2|2-4 | 4444 43 N % :f: \
" . N
4'-9.5 - Silt, stained black, moist to wet, 1 st(;egoc‘asmg . § ‘;Q
SS-3 |46 | 5997 65 odor N §§§
5 Water @5’ = & g §
A
Ss-4f68 | 6-8-810 129 N §§§
- )
_ 6" steel casing & v §
. JS5B-10" | 1444 159 0-35 — §g§
\!"__-_ . v
9.5'-25" - Silty clay, gray ,moist, no odor §§§
10—ss-6{10-12'[ 14-3-7 1 - §§§
- - A
N
. cement/bentonite | N\ §
i grout ——— % M t
0-33 N
. . % A
. A
19s-7415-17 | 3-34-6 133 ~ NN
R
' 1 NR
] 1 NA
- 4 NN
NEN
. 1 NA
A
20—55-8 [20-22' | 44-6-8 0 ~ © §§
i i &N
v
- 1 W
N
i . N
N
EN
- 1 §§
—— . " — M
25=155-9 p5-27' { 4-6-8-10 10 25-32' - Clay, grey w/ pinkish §§
-] striations, damp, no odor - §::
- s \
-1 §§
- - § \
..J gs
v
30'-]'55-16 30-32| 6-10-13-15 0 — %N




Boring /Monitoring Well Log

Page2of

2

WwO#

Lubnzol Corporation (926,001 Boring/Well 1L.D.: M\v-1/SB-2
Penmeter Boang/ Montonng Well Phae Well Construction Data
2 TI9/Yn e T lnran PVC 46 ft. To: Jo ft.
109920 By \y BARNETT B b DENIRO Pact  +5quartz <and foft. To 35ft.
Co il ]
PHILIP ENV. KENT MOORE bentonite 3sf Too 33t
HSA Qupment CME bentomite! cement 33ft. To: Oft
Depth Ground Surtace Elevaton Jinner Casing:
eal GW Level : T - - R
waw.boft. FM?’B/% Outer Casing/Stick Up: steel casing/ 14° steel casing
Byl & g Wel
Bow Cousts €
§l558 8 it Descrpton Remarks Construction
3 33
nser
Cement/Bentonite
30— grout —1 _n
S 033 T IR
a
A
$s1f3z-3¢| son Spovn refusal & 32 o outercasing | B
- -335 — %
. Bedrock @ 32 F 2
35 2
- Bentonite seal -
4 33-35 4
-q 4
40— —
£5 Quarts sand
~ 46 — T
- -
- 4
45— -
- - screen __|
- 4 366
50— —
55— -
Hu == —
! |




355 EAST CAMPUS VIEW

S

Boring /Monitoring Well Log

d SUITE 250
COLUMBUS, OHIO
ERM (614) 433-7900 Paget1of _2__.
Client: Lubrizol Corporation WO 09928.00.01 Boring/Well 1.D.: MW-2/5B-5
:‘rmec{ Perimeter Boring/ Monitoring Well Phase Well Construction Data
L .arted: 6/26/96 Date Completed: 7/16/9% Screen® 5 pVC % From: 56 ft. To: 46 ft.
Lo0aed By parNETT ™Y™Y b pENIRO Pack 45 Quartz sand From:  Seft. To: 44ft,
Drilling Co.: PHILIP ENV. Dritler; KENT MOORE Seal: bentonite - From:  44ft. To: 41ft.
Method: HSA Fquipment: CME Grout: _ cement/bentonite From: 41ft. To: 0 ft.
Boring Depth: Ground Surface Elevation: inner Casing: IR
oring Depth: ™ £ ¢ round Surface Elevation ner Casing PVC .
initial GW Level: W Level'zl.]4 ft. imema;elzg/% iOuter Casing/Stick Up: 6" steel casing /14" steel casing
Q o
= |& p g - - Well
§ £ ’§ % | BlowComs gE Description Remarks Construction
] 2=
riser
0—{55_1 02 | 2279 1 0-2" - Silty caly w/ trace gravel, brown, ] w N
\ damp, no odor. - % :;;’ §
- —t s \
S2| 24| 3577 I\
-B 2 2'-5 - Sandy silt W/ trace gravel, 14" steel casing _J %§§
orange-brown, damp, no odor 0-20' § YN
Bs-3| 46| 311-1517 | 30 §§ N
— b
5 5-8' - Silt, stained black, moist, slight odor 4 §gs
oA
Bs4| 68| 6628 70 § N
. Water @ 8' ) - \ Y §
4, 6" steel casing & N
.5 810') 6-8-12-12 120 8-10' - Silty clay, stained black, wet, 0-39" —TIREN
o _ slight odor { %g §
—— 3 J Y —_ s \
10—1SS-6 { 1012 2-4-4-10 200 ...sand layer @ 10 %5‘\'
-~ -t v
] 11-39" - Silty clay, grey , moist towet, no odor cement /bentonite _ sg s
v,
i grout - Y
SN
= - hoA
NA
15\7‘57 ’315'-17' 2-2-48 15 ] &g N
- - v \
\A
] 1 NA
— v \
1 \g :
] 1 MR
A
20—fs5-8 | 200-22'f 2-2-4-10 5 - g:
- - YN
AN
= = g\
- 1 R
hA
4 . N
AN
251559 {2527 4-6-8-10 0.3 — gQ
- - v \
N
L 7 N
. - N
: N
3u ~‘F31d 30-32] 61041315 | 05 — A




Boring Monitoring Well Log

¥55 LAST CAMPUS ViEW
SUrTE 250
COLUMBUS OHI0
14 £33 7900 Page2o0f _2 __
Lubn/ol Corporation Wor (25.00.01 Boring/Well L.D.: M-2/SB-5
| Penmeter Bonng/ Monitonng Well Phawe Well Construction Data
- T/ pleted = 1 rum AL Ye From: Seft. To: o ft
tp =
oI By BarveTT ™Y b pEiRO >* 23 quartz <and From 5o ft. To 44ft.
Briing Co PHILIP ENV KENT MOORE ¥ bentonite - From: . To: qift.
HSA qupment QME Grout bentomte / cement N From 4$1ft. To. Oft.
Depth - o Ground Surtace Elevation inner Casing PC
o Lmil.rm. 2723/ CasngSBA . - steel casing /147 steel casing
L. 3 wel
£ Bwoe Coomts E W n
3 z
nser
Cement/Bentonite
30— grout — oo
- 41 ? §
A
F51§32-34] 3-5-12-10 05 Silty day, grey, moist. no odor é s
i ZN\
Z\
. Z N\
Z\
35 2\
- AN
6™ outer casing Z N
] -3 N
3 4
g . ZN
51219 41'| 50/0 Spoon refusal & 39 A
0 Bednick & X 2\
] Z 3
i Bentonite seal -
41’44
45— — !
- - |
- -
-l
7 |
. #5Quarts sand :
56— ;‘
0 wEe T 15
; - screen |
- - 46'-56'
55— -
= -
ﬂ)‘] —]




355 EAST CAMPUS VIEW

Boring /Monitoring Well Log

X SUITE 250
- i COLUMBUS. OHIO
ERM (614) 433-7900 Paget1of __2 ___
Client: Lubrizol Corporation WOE 099280001 Boring/Well 1.D.: MW-3/SB-9
P Perimeter Boring/ Monitoring Well Phase Well Construction Data
.arted: 2/9/9% Date Completed: 7/15/9% Screen: 2 PVC % From: 46 ft. To 36 ft.
Logged By: 1 BARNETT Checked BY: 1y bENIRO Pack: 45 Quartz sand soft. To: 34ft.
Drilling Co.:PHlLlP ENV. Driller: KENT MOORE Seal: bentonite g, To: 31ft.
Method:  pyga Fauipment: -\ g Grout: . ment/bentonite RNy From:  31ft. To: 0ft.
Boring Depth: Ground Surface Elevation: Inner Casing:
g Dep 46 ft. urface ner g PVC
Initial GW Level: GW Leve|;-Z 047 ft. |me/Dat;/23/% JOuter Casing/Stick Up: 6" steel casing/ 14" steel casing
o 3
< |2 2 Blow Counts ¢ inti Well
§ £ & £ ow Coun g g Description Remarks Construction
[} £
riser
0—ks-1| 022343 4.7 0-2' - TOPSOIL - Sand y, brown, dry, no ]
odor. .
S2 24 12722 116 2'-4' - Silty sand w/ trace gravel and . ) 7
organics, brown, dry, no odor 147 steel casing
S-3 6’| 1-3-3-4 8 0-20 =
34 -3 4-6.5 - Sand, brown, wet, no odor '
5 .. stained black @ 5' ]
S-4] 6-8 |6-8-10-10 61 Water @ 5 -
A 6.5 -15' - Silt, stained black, wet, 6" steel casing n
5-5( 8-10| 6-9-84 74 slight odor 0.3 ——
i ...sand layer @ 8' -
10—1SS-6 } 1012 2-3-3-5 112 -
- cement/bentonite 4
grout
ﬂ 0-31° ’
1 S-7§15-17'| 1-3-5-7 1.8 15-25' - Silty clay, grey , moist to damp, no 1
- odor "
120—455-8 | 2022 2-7-9-8 0.3 —
] -
] 4
251559 | 25-27'| 5-8-10-10 0 25'-34' - Clay w/ trace silt, gray,damp, no odor ]
30=Térm 30-32| 5-15-17-16 0 —




Boring Monitoring Well Log

355 EAST CAMPUS VEW
SUITE 250
COLUMBUS OrD
26141 £33 7900 Page2of _2
Lubnzol Corporation (25 40 0] Boring/Well 1.D.: MW-3/SB-Y
Penimeter Boring / Momtonng Well Phase Well Construction Data
u ~/Q9/9n Compieted TU15/9n §Eieen:' e From: 4oft. To: 3o ft.
Logged Checked
By N BARNETT By D. DENIRO Pack £5 quarts sand From: 4o@t. To: 34 ft.
Oritng Co e .
PHILIP ENV. KENT MOORE 3 hentonite From: 353 To: 31
HSA ampment. (¢ U bentonite! cement From: 31 To: Oft.
Depth . Surface Elevason. [icer Casing. e B
r-d GW Level GW Level:zc-s h_T—M?’B/% Outer Casing/Stick Up™ - 1oy casing/ 147 steel casing
bel i bescrpton " ver
.4 Bhow Courss € ;
§ 2 L H 3 £ ks Construction
b
riser
Cement/Bentonite
30 grout —
» r-31 -
Bedrock @ 33° Bentonite seal __=
$55-1434-361]58-8-10 05 3430 - Weat | hmestone. 31-34 -
35— prebble to cobble size, some siit —
. and day, mosst, no odor A
| 6" outer casing
o -3-37
40 —
- ]
R 45 Quarts sand
B o3y ——
45—
= -
- i screen
i 3646
50— —_
- | i
7 T
55— [ —
i i
|




" 355 EAST CAMPUS VIEW
2 SUITE 250

COLUMBUS. OHIO

ERM (814) 433-7900

Boring /Monitoring Well Log

Page 1 of

B DU

Client: . .
Lubrizol Corporation

WO#  19928.00.01

Boring/Well 1.D.: MW-4

" Perimeter Boring/ Monitoring Well Phase

Well Construction Data

L  _ared: 0/25/9% Date Completed: 6/25/96

Screen:
2"PVC

4 To:

14 ft.

Logged By: i BARNETT hecked BY: 1 DENIRO

Pack:
ack #5 quartz <a

nd

i~

To:

14 ft.

Drifling Co.: Driller:

PHILIP ENV. RANDY BURNS

Seal: bentonite

o To

2ft.

Method: HSA Equipment: CME

Grout: N/A

To:

Boring Depth: 144t iGround Surface Elevation:

linner Casing.
reasg e pvc

Initial GW Level: IGW Level:

approx. 5 ft. 4.45 ft. TlmeIDag;

23/96

Outer Casing/Stick Up:

N/A

-4

£
-

Bilow Counts

Depth
Sample
Sampie 1D.
Headspace
- {ppm)

Description

Remarks

Well
Construction

N,
- -

Lithological and analytical samples taken during
the drilling of SB-7.

Bentonite
0-2

#5 Quartz sand

2-14

1|

| I

rser
04

screen
4-14




Boring /Monitoring Well Log

35 EAST CAMPUS VIEW
SUTE 250
COLUMBUS CHID
181.4) £33 1900 Page 1 of 1.
Lubnzol Corporation WO¢ 2800 01 Boring/Well 1L.D_:\MW-5/SB-11
L Penmeter Bonng / Monitonng Well Phase Well Construction Data
L 0/ % He pleted . 2w 2 PNC % From 3 To 14ft
10900\ garverr ™Y D peviRO Pat 25 quarts <and Fom 2 To 13t
Oriling Co ' Seal
PHILIP EN\ . 1 KENT MOORE bentonite - From: g To: »>ft.
HSA Tment OME Govt A Y]  From To:
Deotr' 40 Ground Surtace Elevation’ lnner Casng’ > pyVC
T GWaLemzl"L S GW Level 108 ft r—mg.'ll,’% Outer Casing/Sbck Up  + / o
1af 3 g Descrion fermant wel
Bow Cowts t :
§ 3 t g g ; Construction
0ss1| 02| 3334 |>1000 | 04 -Sandy silt w/ trace grave,
> reddish-brown, damp. strong odor. Bentonite
>
qss-2] 7 2668 900 0-2
U55-3f v -4 700 46" - Silt. staned black, moust. strong
Iss4| o8| 44817 980 6'8.5 - Clayey silt. staned black. sat.. 1E
1 strong odor 4 B
355|810 4886 350 | WatereT $5Quarzsand ] [
— 8.5-14 Silty day, gray. httle to no staining, ry —apf screen
wet . shight to no odor = 4-14
10—{SS-6|10-121 2.248 280 —_
7 Sitt laver 10" to 10.5 -
4SS-702-14| 2686 80 -
15— —_
- -
20 —
25— —
Jf:] —




355 EAST CAMPUS VIEW

Boring /Monitoring Well Log

= d SUITE 250
COLUMBUS, OHIO
ERM (614) 433-7900 Page1of ..1_.
Client: WO#: : .
Lubrizol Corporation 09928.00.01 Boring/Well |.D.: MW-6/SB-4
Promq{; Perimeter Boring/ Monitoring Well Phase Well Construction Data
v arted: 0/27/9% Date Completed: 6/27/96 Screen: > pVC % From 4 To 14ft
: : Pack: e
0999 BY: vy aRNETT  ["**YBY p pENIRO 2K 45 quartz sand Fom: 2 Tol 14ft
Drilling Co.. fller: : -
g &0 bHILIP ENV. Driller: —  ENT MOORE Seal pentonite - From o To 2.
Method: HSA Equipment: CME IGrout: N/A .\\‘ From To:
N :
Boring Depth: Ground Surface Elevation: Inner Casing:
P g Depth: 440 u va ner Casing > PVC
nitial GwaL;;\)’?(')'x. > f GW Lever- 3.42 ft. F’:melDai;/ZZ/% Outer Casing/Stick Up: 1/ A
s |Bs ;%i Biow Counts g £ Description Remarks Wel
5187 5 3£ P Construction
(2] % =
0_1 Ss-1f 0-2 2-2-4-5 120 0-4' - Sandy silt, brownish -red, damp, slight ] ‘
, odor. Bentonite — .
N ) s 0-2 riser
ss-2] 24 2.2-6-8 110 ....stained black from 2'-3 - 04"
553 467 24810 180 4-10' - Silt, stained black, moist, slight 1
5— to no odor =
ss4| 6-8 | 8-12-1420 | 120 N
e <1t 1 - saturated at 8' B
-,-’;5'5 8-10"| 2-12-14-18 980 Water @ 8.5' #5 Quartz sand screen
] 814’ Silty clay, gray, stained black, 2-14 414
10—155-6{10-12'] 4-6-6-10 410 wet, slight to no odor. ]
—45S5-7§12-14'| 26-8-10 380 1

25—

S T S |

30=f




Boring Monitoring Well Log

= 355 EAST CAMPUS VEW
b SUATE 250
SRUNMBUS OraC .
ERM 8144 233 7900 Page1of __1 __ .
Lubnsol Corpuration O (R25.00.01 Boring/Well 1.D.: AM\V-7/SB-1
Penmeter Bonng ; Momitoning Well Phase Well Construction Data
i T/1/90 Completed. — 1 +an T P\C g From: 4 To 14ft
%\t BARNETT % b DENIRO Pact 25 quars <and From 2 To 14k,
Co PHILIP ENV. RANDY BURNS a bentonite From' o To 2fr.
HSA qupment C\E ut NA From: To:
Oepth .0 Ground Surtace Elevaton’ Inner Casing. »pve
pnucwu:u st Level 4"‘5"FM?"—"% Outer Casing/Stick Up. n/ o
el & 3 Descripton el
£ Bow Counts 3 it Remarks
ils t E:‘ §c Construction
|
0ss1| 02| s10810 0 0-33 - Sandy silt w/ gravel, reddish-gray, —
~ maest, no odor. Bentonite -
02 - nser
qSS2 4| 2343 0 1 H 04
-
53| 4| 2388 16 41 H
5= 5.5 & - Silt. stained black. monst. shight miE
T|S54| 6§ 5-6-09 12 to no ador 1 E
.= Water @ 6° 4 E
355/ 8-10°| 89-12-14 104 8-11.5 - Silt. gray, wet to saturated. no odor $SQuarzsand |
3 ‘ .14 screen
! f 414
10—5S5610-121 3356 | 140 —E
! ! i
-SS-7112-14 ‘ T4o8 146 11.5-14 Silty day. gray. wet. no odor. N & |
- | | 4 H
15— | -
n .“
20— —
- 1 -~
- \‘ -
- |
‘ -
- | ]
| |
25— ! —
- ! - i

I '




355 EAST CAMPUS VIEW

-

Boring /Monitoring Well Log

SUITE 250
COLUMBUS. OHIO
ERM (814) 433-7900 Paget1of . 1. .
Client: IWO#: . . . )
e Lubrizol Corporation 09928.00.01 Boring/Well 1.D.: MW-8/SB-6
Pr;nm:% Perimeter Boring/ Monitoring Well Phase Weli Construction Data
D. arted: 7/1/% ate Completed: 7/1/96 een: 2 PYC % From: 4 To 14ft
Logged By: M. BARNETT Checked By: D. DENIRO Pack: #5 quartz sand Erom: 2 To: 14fL
Drilting Co.: PHILIP ENV. Driller: RANDY BURNS [Seal: bentonite - From: 0 To 26
_Method: HSA quipment: CME Grout: N/A From: To:
Boring Depth: IGround Surface Elevation: [ Casing:
ing Depth: 4 roun ace Eleva nner Casing > PVC
initial GW Level: IGW Level: Mme/Date iOuter Casing/Stick Up:
approx. 3 ft. 3.31 f. 7/22/96 g P° N/A
. |2e] % Biow Counts £ - - Aemark Well
§- 5 £ E. 1’: ‘E_ Descnptlon emarks Construction
o @ 2~
0—ss1| 02| 3335 0 0-2 - Silty clay w/ sand & gravel, ]
reddish-brown, dry, no odor. Bentonite — e
o > o —— M | s
552 24| 1445 0 2-5'-Sand w/ some silt & gravel, 1k 04
-1 reddish-brown, moist, no odor 1k
qss-3| 46| 47139 0 Water @ 5' . Ei;i-
5 5'-8.5' - Silt, stained black, wet to saturated, =
Jss-4| 68| 37194 | o no odor 1E
,,j,\ ..... gray @7 - :
. 55| 8-107|  2-56-10 0 #5Quartzsand - [
g A _ 714 -} screen
8.5'-14' Silty clay, gray, moist to wet, no < % 414
10—SS-6[10-12'}  34-4-10 0 odor. —J :
. 4
dss-7812-14|  2-6-6-8 0 —1 K
4 - E:':
15Y —
. -
20— —
- -
- -
- -
25— 1
- -
-
130=1" —
l




Boring Monitoring Well Log

25 CAST CAMPUS VIEW
3 SUNTE 250
COLUMBUS OHe0
ERM #814) £33 7900 Page1of _.1_ _
Lubnzol Corporation wo¢ (Ua2R (0,01 Boring/Weit 1.D.: SB-3
y Penimeter Bonng/ Monitoning Well Phase Well Construction Data
B T/1/% ed - pran Screen N A % From: To
- =3
L0002 By \y BarnETT  [**9®Y b pENiRO Pack i From: To:
Dring Co Seal =
PHILIP ENV. RANDY BURNS N Bl To:
' HSA - ’ CME cement / bentonite From- 27 To. 0O
Deoth . ¢ Surtace Elevason [iner Casing NUA
sl GW Levet Level. F’m Outer Casing/Stck Up: ./ 5
: - i o Cous § E Descripbon Remarks wel
2 2-| 3 ic Construction
= z e
0—ss-1} 02| 1453 0 0-4 - Sulty sand w/ trace gravel. reddish- -
< brown, drv to moist, no odor. .
1552 24 2-368 0 B
53| do| 3e8n2 1 4-7 - Sand, stained black. wet. no odor 7
5— —
v .
| ss4| 68| 58947 2 Vater €6 -
— 7-11" - Silt. stained black. wet. <light odor 1
J}.S&S §-107| 13-23-28-30 1 ]
10—ss-6|10-12] 51777 39 -
- 11°-25 Silty clay. gray, maoist to wet, i
no odor.
~ -
= -
15570517 3579 . 33 7
20—{S58 2027 3569 0 -
- i i
257559 25-27  5-7-10-11 0 2527 -Clay. grev. mosst, no odor —




% 155 EAST CAMPLS viEW Boring /Monitoring Well Log

. SUITE 250
COLUMBUS, OHIO
ERM {814) 433-7900 Page1of = .2_...
Client: WO#: : .
Lubrizol Corporation 09928.00.01 Boring/Well 1.D.: SB-7
POael  porimeter Boring/ Monitoring Well Phase Well Construction Data
C {arted: 6/25/9% Date Completed: /25/96 Screen: N/A To:
-099ed B\ pARNETT  [P°*e9BY: b pENIRO Pk N/ From: To:
Drilling Co.: Driller: Seal:
9~ pHILIP ENV. RANDY BURNS N/A o To:
Method: [Equipment: rout: N .
HSA quip CME Cement/ben tonite k\ From: 38.5 To: 0
Boring Depth: iGround Surface Elevation: Inner Casing:
9 DePI 385, % N/A
initial GW Level: pw Level: ime/Date iOuter Casing/Stick Up: N/A
s |Eg §- Biow Counts g E Description Remarks Well
2la- 5 g < Construction
I
0—ps-1 | 02 {1234 1 0-6' - Sandy silt w/ trace gravel, dark brown, ]
stained black, moist, pet. odor. -
24| 1-2-34 1 7
46" { 3-9-9-7 10 7
6-8 | 9-12-8-7 95 6'-25' - Silty clay, gray w/ black -
staining,wet, no odor after 10/ A
8-10'{ 2-5-7-7 NR Water@7 .
10-121 2-4-4-5 NR -
4s5-7 [12-14( 3-5.-7-8 NR -
1858 15-17'| 4446 35 =
- —
201559 20-22'} 6-8-8-12 4 ... pink striations @ 20.5' =
- -
] -
éZS"'*ﬁS—ld 25-271 4-7-10-13 4 25-30° Clay, gray, wet, no odor ]
D -1
-
30=55-11 30"-32'| 5-8-11-14 1 30-38.5' - Silty clay, gray, wet, no odor -
|
L




Boring Monitoring Well Log

X5 EAST CAMPUS VEW
SUITE 25¢
COLUMBUS. O
#6141 £33 7900 Page2o0f 2 __ _
Lubnol Corporation o manon Boring/Well 1.D.: SB-7
Penmeter Bonng / Momitonng, Well Phase Well Construction Data
: —
L 2aned w25 o Completed | .z, g, [Screen “A From. To:
L0003 By \\ BARNETT Checked BY 1 pENIRO = <. From: To:
Co ai ,
PHILIP ENV RANDY BURNS NA B To-
’ Grout <)
HSA pmment CME cement/bentonite From: 355 To: 0
Depth. 385 ft. Ground Surtace Elevason inner Casing: N/A
] Level GW Level Im Outer Casing/Stick Up ./ 4
- cowss | 3 Descret Rerrart Wed
i Brow 1=
§ g t % § ;' Construction
|
|
;u
, —
3I5HS5-1235-37 | $8-11-15 4 Silty dlay. grev. no odor -
- w _
) | Bedrock @ 35 7
= [ -
w— ; —
4 ‘l 4
4 | i
1 i -
45— | ‘ —
4 -
\
4 | _
- ‘ -
50— ‘ —
- | -
- -




SUITE 250

% 5 EAST CAMPUS VIEW

COLUMBUS, OHIO

Boring /Monitoring Well Log

ERM orey 2957500 Page 10f _ 1. .
Client: O#: : .
Lubrizol Corporation {19928.00.01 Boring/Weli 1.D.: SB-8
_r_m&d\: Perimeter Boring/ Monitoring Well Phase Well Construction Data
L . larted: 6/27/% Date Completed: 6/27 /9% Screen: N/A % From: To:
L099ed BY: 1 BARNETT  ["*™®9®Y' b pENIRO Pack:  \/a From: To:
illi . ilier: : :
DG Co.. b iLIP ENV. Orller:  KENT MOORE oAl N/A o To:
Method: HSA Fauipment: g Grout: ement/bentonite NN From: 277 To: 0
Boring Depth: 27 ft. Ground Surface Elevation: |inner Casing: N/A —
Plniﬁal GW Level: IGW Level: TTlTnelDale Outer Casing/Stick Up: N/A
s .| S g Well
&gl 2 Blow Counts 2 inti e
§ § g E oun £ g_ Description Remarks Construction
N I ~
0—ss1) 0-2 4446 300 0-4' - Sandy clay w/ trace gravel, red-brown, =
some black staining, damp, odor. =
%55—2 24| 4-6-6-10 180 -
- -
755-3| 4-6"]4-6-10-10 500 4-8 - Silt w/ varying degrees of sand and clay, T
5— stained black, moist to wet, slight odor ~—
- . .
i SS4| 6-8 | 4-4-88 470 Water @7 ]
. -355| 8-10°| 10-6-6-4 900 8-22' - Silty clay, gray, wet,, no odor 7
_;_-_,I.I‘ _
10=—55-6{ 10'-127] 6-10-4-6 NR -
15VS—TD15'-17 4446 60 -
20— 55-8} 20~-22] 2-4-4-6 30 “l
-3 -
- -1
25=155-9|25-27'| 2-4-6-12 10 25'-27' - Clay, grey, moist, no odor ]
] -
- = .‘
30~ ’ -




= Boring /Monitoring Well Log

W . 3565 EAST CAMPUS VEW
SuTE 250
COLUMBUS OHIO
ERM #6141 £33 7900 Pagetof 1
Lubnzot Corpuratin (992500 01 Boring/Well 1.D.: SB-10
i Penmeter Bonng / Monitonng Well Phase Well Construction Data
- n/28/9n e I o I5‘Nn N/A From: To:
P
%\ BARNETT ® Db. DENIRO N From: To:
L _ < :
Co PHILIP ENV. ’ KENT MOORE NiA From: To:
HSA : COME  bentonite/ cement \\\‘ From: 7 To: ¢
Depth .. [Ground Surface Elevation: [Fner Casing. XA
jntal GW Level IGW Level quoae Outer Casing/Stick Up. 7 o
8 3 i Wet
Eaow Coums 3 Descriptio Rema
§ 3 £ % ? £ A s Construction
” T =
0ss1| o2 [34060 7 0-2' - Sandy silt w/ trace gravel. dark brown, -
. organic matter, mosst, no odor. -
52| 74 j2444 2 24 - Silt day w/ trace sand & grave, -
- orange-brown, mmst to wet. no odor -
9S5-3| 46 |2400 1 Water @ 3 7
5 48 - Silty sand, staned black, wet , —
554/ 68 |6-10-10-12 350 | shghtodor. .
;;55 8-10 | 44-14-12 > 1000 §-12 - Salt. stained black, wet, shght odor -
- i
10—1S5-6(10-12112-11-10-8 > 1000 -
= 1225 Silty dlav. gray, wet. no odor. -
- ‘ -
15— ss-715-1m 48128 110 ]
- ! i
|
20558 2r-2Y 2486 5 —

2577659 25-27 46-12-12

1 25-27 - Clay. grev, most, no odor




355 EAST CAMPUS VIEW

S

Boring /Monitoring Well Log

SUITE 250
COLUMBUS, OHIO
ERM (614) 433-7900 Page 1of _2.___
Client. Lubrizol Corporation WOE  9928.00.01 Boring/Well 1.D.: 5B-12
Pros S’{-‘ Perimeter Boring / Monitoring Well Phase Well Construction Data
L _.arted 6/24/% Date Completed: 12479 [Screen: N/A To:
Logged By: M. BARNETT Checked By: D. DENIRO Pack: N/A m Erom: To:
Drilling CO':PHIUP ENV. Driller: RANDY BURNS Seal: N/A - From: To:
Method: HSA Fquipment: CME Grout: cement/bentonite k\‘ From: 38 To: 0
Boring Depth: Ground Surface Elevation: Inner Casing: T
ring Depth: 3¢ ¢ round Surface on nner Casing N/A
Initial GW Level: IGW Level: F‘ImelDate iOuter Casing/Stick Up: N/A
2. g well
a8 o Biow Coun: g - - e
§ 5 & ? ow L-ounts g g Description Remarks Construction
17 2 ~
0-2'{ 4-6-11-13 20 0-3' - Sandy silt w/ trace gravel, dark brown, -
stained black, moist, pet. odor. =
2-4'] 6-11-11-18 | 100 ]
3'-6' - Silt, stained black, moist, odor
46| 6-12-14-14 40 N
—1
6-8' | 14-15-16-13 | 100 6'-9' - Siit, gray w/ slight black staining, —
wet, no odor —
- 8-10'| 6-8-10-12 80 Water @ 6.5 -
; 9'-18' Silty clay, gray, stained black, 7
10—S5-6 [ 10-12] 9-7-6-10 120 wet, no odor. -
SS-7012-14| 4566 40 7
55-8 }14-16" 2-2-5-5 NR -
1 —
59 {16-18'| 2-3-79 NR -
5-10118-201 3-7-9-10 NR 18-36' - Clay, grey, wet to moist, .
no odor -
20—%S-11} 20221 2-5-6-7 NR =
S-12{ 22241  5-6-54 NR ....silty clay layer approx. 10" thick -
; S-13{24-26'| 5-8-8-12 NR n
125 —
S-14{26-280 5-6-8-10 NR ... silty clay layer approx. 12" thick -
S-15|28-307  2-6-4-8 NR ]
-
iso*xr‘sw 30-32'| 3-4-6-10 NR —
t




Xd EAST CAMPUS VEW

Boring /Monitoring Well Log

SUTE 250
COLUMBS OHaC
45 £33 7900 Page2o0t _2._
WO* ~ - -
Ltubnsol Corpuration (2S00 Boring/Well 1.D.: SB-12
Penmeter Bonng / Momitonng Well Pha~e Well Construction Data
- n/24/% 9 n24r4n ' en L A % From: To:
109923 BY (¢ BARNETT Crecked BY () peNIRD Pack (s From' To.
[Dritlng Co Seal o —
PHILIP ENV. RANDY BURNS NA B o To:
qupment 1
HSA CME cement / bentonite &\‘ From: 3 Too 0
Deot 1. 0 Ground Surface Elevabon i'hne' Casing
T N/A
GW Level GW Level. T’meoae Ovier Casmg/Sick Up +/ 4
= 2
< z Bom Cowes 1: : Wel
i g L 5 it Descripbon Remarks Construction
30— —
i Clay. grev. wet to maist, no odor 7
455 1P2-34 |10-12-17-21 | NR B -
“B5-1434-36'| 6-10-20-20 NR n
35 —
5S-1986™-38 4-8-10-50/2 NR -
i Spoon refusal & 37.5 -
40
-1
—
-
-‘ ; _4
45— —
i N
50— -
d —
55— —




Boring /Monitoring Well Log

355 EAST CAMPUS VIEW
SUME 250
COLUMBUS. OHIO
ERM {614) 433-7900 Page 1 Of . 1_""'
Client: Lubrizol Corporation 0% (19928.00.01 Boring/Well 1.D.: SB-13
PM Perimeter Boring/ Monitoring Well Phasc Well Construction Data
D .ared: 7/2/% Date Completed: -5 g, Screen: N/A To:
:°_5’_9°d BY' M. BARNETT Checked BY: 1y DENIRO Pack: N/A To:
Drifling Co.: Driller. Seal: i
9~ pHILIP ENV. " RANDY BURNS N/A To:
{Method: HSA quipment: CME Grout: cement/bentonite “ From: 27 To: 0
Boring Depth: Ground Surface Elevation: Inner Casing: o
ring Depth: - ¢ ro urfa evation g N/A
initial GW Level: W Level: Ii ime/Date wuter Casing/Stick Up: N/A
=] 3
8] e Blow Counts g - . Well
§ 5 s g g g_ Description Remarks Construction
(2] T ~
04 SS-1f 0-2' | 56-54 0 0-5' - Sandy silt w/ trace gravel, brown to —
reddish-orange, moist, no odor. -
\ &
-SS-2| 2-4'{ 44-3-3 0 -1
1SS-3| 4'-6' | 4-8-10-12 0 : =
5— 5'-6.5' - Sand, brown, wet, no odor —
.
~ss-4| 6.8 | 6-8-12-17 0 Water @6 =
4. 6.5'-9' - Silt, gray, wet, no odor ]
55| 8-10'| 8-10-12-14 0 .
e -
10 — SS-6f 10-121 6-8-8-10 0 9°.25° Sl“’.y Clay, gray, moist, ho p—
odor.

- -

. -
15“5—7 5-171 2-4-4-8 0 -

_ Fl .

; ]
20-SS-8|20-22'| 34-4-7 0 -
25—155-9|25-27' 9-10-14-20 0 25'-27' - Clay, grey, moist, no odor -]

— -

. -
30=[ —_




Geoprobe Borings



355 East Campus View, Sulte 250

COLUMBUS, OHIO

Boring /Monitoring Well Log

- {614) 433-7900
ERM - ) Pagetof . 1 ._
Client. Lubrizal Corporation WO#. 10928.00.01 Boring/Well 1.D.:  GB-1
Pr;\i&q: Geoprobe Boring Phase Well Construction Data
L tarted: 12-16-9% Date Completed: 12-16-% Screen: NA % From- To:
Logged By: M. BARNETT IChecked By: S DRAGT Pack: NA m Erom To:
Driling Co.: Sprowls Drilling Driffer: D. WRIGHT Seal: NA - From To:
d: Equi t: Grout:
Metho Geoprobe quipmen Geoprobe rou Bentonite N From 100 Tor 0
p P
Boring Depth: 10 iGround Surface Elevation: Inner Casing: NA
Initial GW Level: 6 IGW Level: ime/Date [Outer Casing/Stick Up: NA
$ .0 2 gz Wwell
£ E gl 2 Blow Counts % é Description Remarks Construction
o |« 3 @
0—si-1{0-2 0-1" - Organic rich topsoil, dark brown, wet —
1'-8' - Silt w/ fine to medium grained sand, .
ﬂ Si-2]12-4 light brown, damp 4
<SI-3] 46 4
5—1 .... turns black, wet@ 5’ —
- Sl-4}6'-8 -
. -
. 51-518-10° 810" - Silty clay w/ trace sand, gray-black, .
i wet -
10— —
. .
15N/ -
— d
- .
20— —
125— -
- -
301" —




SOLUMBUS Ovas
14) £33 7900

355 East Canpus View  Sube 250

Boring /Monitoring Well Log

Pagetof _1 ___
Lubnsol Corporation (a2 (0.01 Boring/Well L.D.:  CB-2
Gevprobe Bonng Phase Well Construction Data
- 12-lo-4n e I 12-1n-tn N A ‘—‘ From To:
00080 By \¢ BARNETT BY 5 pracT Pack N\ From: To:
9 Co Sprowls Dnlling D WRIGHT e N A - From: To:
Geoprube ‘E Geuvprobe Bentonite \\\‘ From: 100 To: 0
Depth - Surtace Elevation Inner Casing NA
ftal GW Levet Level: rmuoae Outer Casing Stick Up NA
1l & § el
-1 Biow Counts g
5t £ ;%i Descripton Remarks Construction
0—si-1}o0-2 0-2" - Organic nch topsaul. dark brown. wet
7 2.7 -Silt w/ fine to medium gramned sand
—Si-2| 24 and gravel, ight brown. mosst to wet
—S1-3{ 46
5— . tumsbackes
-Si4l6' 8
51-5| 8-10° 7-10" - Silty day w/ trace sand and gravel,
o grav-black. wet
10—
-y |
15—
-
m_
§—




% 455 East Campus View, Sule 250, Boring /Monitoring Well Log

COLUMBUS, OHIO

(614) 433-7900 :
ERM Page1of _ 1_ .
Client: Lubrizol Corporation WO¥: 19928 00.01 Boring/Well LD.:  GB-3
P"'“R' Geoprobe Boring Phase Well Construction Data
L tarted: 12-17-96 Date Completed: 12-17-% Screen: NA : To:
Logged By: M. BARNETT IChecked By: S. DRACT Pack: NA From: Ta:
Drilling Co.. Sprowls Drilling Driller: D. WRIGHT Seal: NA - From: To:

: Equi : : . . .
Method Geoprobe quipment Geoprobe Grout Bentonite k\‘ From: 127 To: ¢
Boring Depth: 12 Ground Surface Elevation: {inner Casing: NA
Initial GW Level: - GW Level: ]ﬁme/Date Outer Casing/Stick Up- NA

o] 8 Wi
2 T - ell
s |28 & | oowcoms | BE Description Remarks Construction
o | @ -

0—{si-10-2' 0-4' - Silty sand w/gravel, organics, brown, —
moist to wet .
-1 SI-2| 24 -
—SI-314-6' 4'-6' - Fine to medium grained sand w/ -
5— gravel, orangish-brown, saturated _
-1Sl-4|6-8 6-10"- Silt w/ fine sand, black, wet, strong -
odor -
8-10 =
10— SI-6 |10™-12° 10-12" - Silty clay w/ trace fine sand, gray, moist ]




Boring Monitoring Well Log

Pagetof 1
Lubnsol Corporation WO?  auas i 01 Boring/Welt 1.D.: GB-4
Cevprobe Bonng Phase Well Construction Data
i a R ER P Completed |5 |~ A From: To:
Lo092d By ¢ BARNETT [TV ¢ pracT Pack  \a From. To:
DB Co ¢l Drlling D WRIGHT Seal Na From: To.
Geoprobe I Guoprube ’ Bentonite “ From: & To: 0
Depth & IGround Surface Elevaton Inner Casing. NA
P“GWLM -3 GW Level: meDate iOute- Casing/Stick Up NA
3 < g well
= X Bow Coures -3 Descnption Rema .
i |z t H 3 B rks Construction
t d -
0—si-1]0-x (" - Fine to medium sand w/~ome <ilt, —
i Ofganics, orange-brown, wet -
-1 Sl-l 2y -
4si1-3] 46 ... gravel seam @ 3, saturated .
5 —
1 Si4j6-8 68§ - Silty cdlay w/ trace fine sand, gray, moist -
By ]
) -
3 .
10— —
. -
15— —
- -
. -
(20— —
- -y
25— -
3of~] —




-

355 East Campus View. Suite 250
COLUMBUS. OHIO
(614) 433-7900

Boring /Monitoring Well Log

ERM Page1of _1. ..
Client: Lubrizol Corporation WO 09928.00.01 Boring/Well LD.:  GB-5
Prolect  Geoprobe Boring Phase Well Construction Data
L  tarted: 12-17.-9 Date Completed: 12-17-96 Screen: NA % From: To:
Logged By: 1 paRNETT  [CMekedBY: g praGT Pack Na From: To:
Driling Co-- g5 rowls Drilling P D, WRIGHT Seal: NA | IR To:

thod: Equi t- T
Metho Geoprobe quipmen Geoprobe Grou Bentonite N From: 10° To. @
Boring Depth: 10 round Surface Eievation: Inner Casing: NA o
Initial GW Level: _ & IGW Level: ime/Date [Outer Casing/Stick Up: NA

Q @

= (Bl g Blow Count: i o well

£ |E2 s low Counts 28 Description Remarks Construction

o |® 3 ks

0—st-1}0-2 0-.5' - Organic rich topsoil, dark brown, -

moist _

—SI-2}2'-4 .5-2' - Silty sand w/ trace gravel, orange-brown, ~

_ moist ]

Jdsi3l 4 2'-6' - Fine to medium sand w/ some silt, orange- N
brown, wet

5— e —

ds14| 6.8 6'-7' - Silt, gray-black, wet i

- 7'-10° - Silty clay, gray-black, wet -

315|810 -

o -

10— —

- =

_1 -

15 ~—

1 J

- .

20— -

] i

| :

125 —

= -

'30‘1' —




355 Exst Campas View Saste 250
COLUMBUS OWi0

Boring /Monitoring Well Log

%14} £33 7900 P 10t L
Lubn/ot Corporation WO (R85 (X1 (1] Boring/Well 1.D.: GB-+
Cevprobe Bonng Phave. Weli Construction Data
u 12-17-9% o ¥ 12-17-4n N A % From To:
0By \¢ BARNETT [V ¢ pracr Pt \a From To:
Ding Co vt Drilling D WRIGHT Sedl \A B To:
Geoprobe rpme Geuprobe Crout Bentonite From: 0 To: 0
Depth W0 Surface Elevaton’ Poner Casing NA
fraal GW e Level Iﬁneoae r Casing/Stick Up' NA
= — i_ Well
; g t % ik ' emarks Construction
= - 2
0—{Sl-1}0-2 0-.5 - Orgamic nch top~aul. dark brown, —
. momst .
—SI-2j2 4 .3-5 - Silty sand w/ trace gravel. orange-brown, -
- mosst |
-1SI-3| 46 owete g -
Ch ) 5-8 - Fine to medium sand w/ some silt. stained ]
~Sl4|6'F black, wet, shght organic odor -
3515 (8-10 8-10" - Sulty day. gray-black. -1
-3 i mosst to wet -
10— ; —
4 } 4
- ‘ -
|
-f } -
15— | —
i ; -
§ | -
20— i -
- .
- -
28— —




355 Easlt Campus View, Suite 250.
COLUMBUS, OHIO
(614) 433-7900

Boring /Monitoring Well Log

ERM Pagetof __1..
Client: Lubrizol Corporation WO#: 099280001 Boring/Well 1.D.: GB-7
Ptd&r\t‘: Geoprobe Boring Phase Weli Construction Data
c . Jtarted: 12-18-96 Date Completed: 12-18-9% reen: NA To:
Logged By: M. BARNETT IChecked By: S.DRAGT Pack: NA To:
Drilling Co.: Sprowls Drilling Drilter: D. WRIGHT eal. NA : To:
Method: Geoprobe Fauipment: Geoprobe Grout: Bentonite From: 127 To: ¢
Boring Depth: 12 Ground Surface Ejevation: Inner Casing: NA o
initial GW Level: . IGW Level: ime/Date JOuter Casing/Stick Up: NA

e < g = Well
£ |BEg| & | Bowowns | 2E Description Remarks Construction
3 | 8 g

I

0—{sl-1{0-2 0-5' - Silty sand w/ trace gravel, orange-brown, -
w moist -
-SI-2| 24 -
-1S1-3} 46 ..wet@ 4’ =
57 510" - Silt w/ trace clay, stained black, moist ]
- SI-4{6'-8 -

— -
31584100 .
10— s1-6 |10-12' 10*-12' - Silty clay, gray, moist —
- -

- ..
Ry -
20— -
25— —
ﬂ —
30=J —




Boring /Monitoring Well Log

Pagelof _1 .
Lubn/sol Corpuration WO a8 0001 Boring/Well I.D.: GB-8
PG Geuprobe Bonng Phase Well Construction Data
g 12-18-90 Completed 12,154 NA == From To:
Logeed By ¢ g ARNETT B s pracT Pack Na From: To:
g Co Sprowis Dnlling D WRIGHT NA - From: To:
Cevprobe » Gevprobe : Bentonite From: 12 To: 0
Depth 7 Ground Surtace Elevaton {inner Casing. NA T
jral GW Level -y Lewvel: meDae IOute” Casing/Stick Up. NA
: i wel
ic
= [
z
0—si-1]02 00 - Silty sand w ! trace gravel. brown, =
4 mosst n
qsi-2| x4 ... vrangish-brown from 2 ]
—S1-3| 46 . Wet @ 4 -
57 ] 6-10" - Silt w/ trace clay, stained black. wet, ]
-S4 (6-F organic odor 7
3145 |8-10° i
= -

10—4Sl-6 10°-12

16-12 - Silty dav gray. most




% COLUMBUS. OHIO

(614) 433-7600

355 East Campus View, Sulte 250.

Boring /Monitoring Well Log

ERM Paget1of _1__._
Client: Lubnzol Corporation WO (19928.00.01 Boring/Well 1.D.:  GB-9
Prouu;t Geoprobe Boring Phase Well Construction Data
L ‘{arted: 12-1896 Date Completed: 12-18-96 Screen: NA To:
Logged By: M. BARNETT Checked By: S DRAGT Pack: NA To:
Drilling Co. Sprowls Drilling Drilter: D. WRIGHT Seal. NA - From To:
Method: i - "

Geoprobe quipment: Geoprobe Grout Bentonite N From 0 Too O
Boring Depth: 10 IGround Surface Elevation: Inner Casing: NA
initial GW Level: 5 aW Level: ime/Date Outer Casing/Stick Up: NA
9 ]
< [Bg| 3 Biow Counls 2% inti Well
§ 5 & g £g Description Remarks Construction
@ z
0_4 SI-110-2 0-5' - Silty sand w/ trace gravel, brown, '4
(- moist -
-Sl-2{ 24 ... orangish-brown from 2’ .
- -
-1SI-3] 4-6' -
5-—1 .owet@§ —
Jdsi-4le-8 5-8.5 - Silt w/ trace clay, stained black, wet, -
K organic odor
.y | 7
31-5]8-10° -

- ’ 8.5"-10' - Silty clay, gray, moist

10— —
] i
- -

J1

|




s o vee sz Boring /Monitoring Well Log

COLUMBUS OHIO

ERM 8 1.4) £33- 7900 Page 1 of 1
Lubn/ot Corporation WO? om0 Boring/Well 1L.D.:  GB-10
pouect Geuvprube Bonng Phawe Well Construction Data
i 12-15-%n 12-18-99 NA From To:
B A1 BARNETT 8 s bracT [Pock \a From To:
Driing Co ™ ot Dniliing D. WRIGHT ‘ NA Bl To:
Cevprube Geoprobe Bentomite &\‘ From jr Too 0
Depth o Ground Surface Elevaton Inner Casing’ NA
prisal GW Levet -5 GW Level. rm Outer Casing/Shck Up: NA
$af % i wel
.4 Bhow Counts ; i
§ | 4 : g £ Descripbon Remarks Construction
= P
b4
0—{si-1lo2 0-0.5 - Organic nch top<oil, brown, wet -
ds1-2| 74 0.5-5.5 - Sulty ~and “"/ trace gravel, _
orange-brown, moist
-1S1-31 46 -
5— 5.5-6" - Medium to coarse sand w/gravel, brown, —
. wet
nicadiid 68 - Silt w/ trace day, gray-brown, mamst, ]
_.-S"S §-10 8-10° - Silty day, gray, mosst 7
-4 -
- -
15— —
. .
- ! i
20— -
- i -4
25— —




COLUMBUS, OHIO

% 356 East Campus View, Suite 250. Boring /Monitoring Well Log

(614) 433-7900

ERM Pagetof _1___

Client. Lubrizol Corporation WO# 199280001 Boring/Well LD.:  GB-11
P19l Geoprobe Boring Phase Well Construction Data
e e " B - .
L tarted: 12-19-9 Date Completed: 12-19-9¢ Screen: NA % From: To:
Logged By: M. BARNETT Checked By: S DRAGT Pack: NA From: To:
Drilling Co.. Sprowls Drilling Driller: D. WRIGHT pSeal: NA - From: To:
Me R i t: :

thod Geoprobe quipmen Geoprobe Grout Bentonite @ From: 100 To: 0
Boring Depth: 10 IGround Surface Elevation: Inner Casing: NA
Initial GW Level: 5 IGW Level: Time/Date IOuter Casing/Stick Up: NA

[=} @
-4 ® @ § 3 sy Well

3 Blow Counts aE .

§ 5 & g 5 g Description Remarks Construction

I
04 si-1] 022 0-8' - Silty sand, orangish-brown, —
damp B
Js12| 24 g
-1S1-31 46 ... turning brown, wet @4' .
5 —
- SIl-4| 6-8 -
8'-10' - Silty clay, gray, moist ' -
—
. -

20— —

ﬂ —
25— —
7 -1




355 East Compuss View Suste 250
COLUMBUS OO

Boring Monitoring Well Log

E #6741 £33 7900 Page1of _1
Lubn/ol Corporation wes SN (] Boring/Wetl 1.D.: GB-12
Poed  Geuprobe Bonng Phase Weil Construction Data
L e s e e Completed  , » jo.an G E From' To:
Lo00ed By ¢ BARNETT  [PMekedBY ¢ pacr Pack  \a From: To:
Co Sprowls Dnlling D WRIGHT al NA - From: To:
Gevprube Gueuprube Grout Bentonite &\‘ From. 100 To: 0O
Depth: 10 Ground Surtace Elevason innes Casing. NA
prkai GW Levet- -5 GW Level meate Outer Casing/Stick Up NA
24| 3 i Wel
Bow Counts 3 Rema
§ K} _§ % g § Descrpbon rks Construction
bl 4
0—disi-1{0-2 0-8" - Sufty sand w / trace gravel, —
i orangish-brown. damp _
—1S1-21 >4 -
—SI-3| 46 -
5 ... turmung brown, wet €5’ -
—Si4|6-8 -
SI-5 |8-10° 8-10° - Silty day. gray, moist to -
] wet 4
10— -
15— —
20~ —
25— —




% COLUMBUS, OHIO

(614) 433-7800

355 East Campus View. Sudte 250.

Boring /Monitoring Well Log

ERM Pagetof _ 1
Client: Lubri-of Corporation WO#: 19928.00.01 Boring/Well 1.D.:  GB-13
P“’""Q{: Geoprobe Boring Phase Well Construction Data
L tarted: 12-19-96 Date Completed: 12-19-96 Screen: NA % From: To:
Logged By: M. BARNETT IChecked By: S. DRAGT Pack: NA w From To:
Driling Co-: -~ o rowls Drilling 0" D. WRIGHT eal A B o To:

thod: ] : : .

Method Geoprobe Fauipment Geoprobe Grout Bentonite k\\‘ From 122 To: 0
Boring Depth: 12 Ground Surface Elevation: Inner Casing: NA
initial GW Level: 6 IGW Level: Time/Date Outer Casing/Stick Up: NA

< B2 % Biow Counts gE - Well

£ el B g8 Description Remarks Construction

3 |@ 3 g

I

0_‘ si-110-2' 0-10" - Silty sand w/ trace gravel, -
orangish-brown, damp to moist |

-SI-2 24 -

- -
-151-314-¢' -
5= ... turning brown, sat @6’ -
- 5I-4)6-8 4

] -

315|810 -

= i
10— SI-6 J10-12" 10-12 - Silty clay, gray, moist to _—

wet

T
1Ry ~
. -
20— —
25— ~—
- .
. -
-
30=]‘ —




Boring /Monitoring Well Log

356 v Canous Vew Sule 250
0L UMBLIS OWiC

874y £33 7900 F 1 0' R
Lubn/ul Corpurabion Cs RIS 00 (1 Boring/Well 1.D.: GB-14
Geoprobe Bonng Phase Well Construction Data
L saned 121990 Completed .+ 14 o, e To
Lo99ed By ¢ gARNETT Checked By ¢ \paGT Pack NA : To:
9 Co Sprowis Dnlling : D \WRIGHT : NA To:
Gevprobe . Geoprobe “ Bentonite 12 Yoo 0
Depth 1> Surtace Elevason’ inner Casing.
GWiew Level. Imeoae Casing/Stick Up’ NA
1] 3 it wet
Biow Courss
5 l: s f g & Descrapon Remarks Construction
0—{si-1]o0-2 0-10 - Salty sand w/ trace gravel. —
_ brown, damp to marst R
- 5i-2 24 -
-4Si-3| 4 -
" - . Wet @55 -
-Sl4 |68 .
SI-5 |80 A
10— Sl 1012 10-12" - Silty dlay. grav, muist to —
- wet
-
. -
15— -
i
u ! -
- -
20~ —
25— —
= —_




.

355 East Campus View. Suile 250.
COLUMBUS. OHIO

{814) 433-7900

Boring /Monitoring Well Log

ERM Pagetof 1 .
Client: Lubrizot Corporation WO¥: 19928.00.01 Boring/Well 1.D.: GB-15
Proiegt Geoprobe Boring Phase Well Construction Data
L  -darted: 12-19-9% Date Completed: 12-19-96 Screen: NA % From: To:
Logged By: M. BARNETT IChecked By: S. DRAGT Pack: NA From: To:
Driling Co.: Sprowls Drilling Driller: D. WRIGHT eal: NA - From: To:

: i 1 : N
Method Geoprobe Equipment Geoprobe Grout Bentonite N From: 100 To: 0
Boring Depth: 10 Ground Surface Elevation: Inner Casing: NA
finitial GW Level- — 6 IGW Level: Time/Date {Outer Casing/Stick Up: NA
< |Bg 2 Blow Courts %E Description Remarks el
g |2 = 5 ge Construction
I
0— si-1 02" 0-0.5" - Organic rich topsoil, brown, moist _
0.5'-8.5' - Silty sand w/ trace gravel, |
' brown, damp to moist
-Sl-2}2¢ -
—Sl-3}4-6 -
5— .... turning gray w/ some black staining,wet, —
4dsi4l6-8 slight organic odor @6’ .
A .
31-518-10° a

e it 8.5-10" - Silty clay, gray, moist

10— —
- -
1” —
- -
1 :
20— —
25—4 —
30‘—*[ —




-

355 Cast Campus View Susie 250
COLUMBRIS Dm0

16185 £33 7900

Boring /Monitoring Well Log

ERM Page1of ..1._ .
Lubnsol Corporation WO? s 00 01 Boring/Well i.D.: GB-lno
Gevprobe Bonng Phase Well Construction Data
i 12-20% 12-20-9n T Na To:
.099ed By \¢ BARNETT B s bracT Pack A To:
€O Sprowts Dnlling D WRIGHT al NA To:
Ceuvprobe » Gevprobe ot Bentonste 100 Too 0
Depth o Surface Elevatbon |nner Cassng
rr-lGWLevel _5 GW Level rmyoae Ouler Casing/Stick Up- A
’ H iz Wwel
Bow Counts DBSCIDMI n Remarks
i H 5 % 3 § Construction
Lt t 4 -
o0—si-1]o-> ‘ 00 5 - Organic nch topsoil. brown, morst _]
_ ! 0.5-5 - Silty sand w/ trace gravel, i
| orangish-brown. damp to moist
-51-2| 24 ; ~
—SI-3| 46 .turning hight brown, wet @ 4 -
5— 58 - Silt. dark gray . wet -]
~Sl4 |08 ~
31-5 8-10 | | -
) J’_’l ! ! ! 8-10" - Suity dav. gray, morst
- | ; -
|
10— ﬁ —
. J
15— -
= 'l -
20— | ; -
2 -
- } j
25— | —
_“ -
0= —




%:f 355 East Campus View, Suile 250. Borlng /Monltonng we" Log

COLUMBUS, OHIO

(614) 433-7800
ERM Pagetof .1 .
Client: Lubrizol Corporation NO¥: 49928.00.01 Boring/Well 1.D.:  GB-17
Proiact: Geoprobe Boring Phase Well Construction Data
L tarted: 12-20-9% Date Completed: 12-20-96 Screen: % Erom: To:
Loaged BY: \q pARNETT  [PMeckedBY-g ppacT Pack  Na From: To:
Drilling Co.: Sprowls Drilling Drifler: D. WRIGHT eal NA - From: To:
Method: i : Grout:
thod Geoprobe Fquipment Geoprobe rou Bentonite m From: § To. 0
Boring Depth: g Ground Surface Elevation: Inner Casing: NA
initial GW Level: .4 W Level: Ii ime/Date Outer Casing/Stick Up: NA
o
s |Bz| g Blow Counts Bt Descripti Remarks Well
5 (8= E 28 plion © Construction
a @ 3
0—st-1{o-2 0"-6' - Silty sand w/ trace gravel, =
! orangish-brown, damp to moist -
sl-2y 24 ...turning brownish-gray @ 2’ 1
—<S1-3| 4-6' . Wet @4 7
5— —
- 51-4] 68 6'-8 - Silty clay, gray, moist -
_; i
10— —
1% —
20— —
25— -
- -




TR P YI o T T

Supplemental Field Investigation

i



)

Environmental Resources Management, Inc.

WO No: 09928.00.01 Date Completed 2 Nov 98
Project Greiner's Lagoon Owner Lubrizol
Location Fremont, Ohio Boring Depth (feet) 14 Diameter  8.23"
Northing N/A Surface Elevation feet msi
Easting N/A Riser Elevation feet msl
Screen  Slotted PVC Length (feet) 10 Diameter 2"
Slot Size 0.01" Stabilized DTW N/A feet TOC N:A
Riser PVC Length (feet) 14' Diameter 2"
Drilling Method Hollow-Stem  Driller Jeff Geologist Susan Dragt Location Sketch Map
Drillng Company Sprowl's Drilling
7)
Q
~—~ - m
A La] et . . . -
a 8o . %o o *® 'g_ Sample Description/Classification
Q - X . = o
&€ 1| B8 7| & o T
= K g a O » 7] o o
a % = 2 o & g = e :5
® 5 |2 §5| B = B, E 3
/Q 2 O gl & @ »n A &
Feet Below Ground Surface
0 2-4-4-5 0-2' 0-2' Sandy SILT, trace gravel, orange/brown, loose,
moist to dry, no odor.
3-2-5-5 24 2-4 Same as above, but at approximately 4 feet,
sand zone approximately 6 inches thick, moist.
4-7-10-12 4-6' 4-6' As above, but at approximately 5 feet silty CLAY,
5 gray/black, moist.
8-10-16-16 6-8' 6-8' SILT, gray/black, moist.
4-6-6-12 8-10 8-10’ Silty CLAY, gray/black, moist to wet.
10 3-4-5-6 10-12' 10-12°  Asabove.
4-6-6-10 12-14' 12-14' As above.
15 End of boring at 14' Below Ground Surface (BGS)
20




Environmental Resources Management, Inc. MW-10

WO No: 09928.00.0] Date Completed 3 N\o\ 98

Project Grewner's Lagoon Owner Lubnzol

Locanon Fremont, Ohio Boring Depth (feet) 14 Diameter 525"

Northing NJA Surface Elevation © feermsl

Easting N/A Riser Elevanon © feet msl

Screen  Siotied P\'C Length (feet) ] 10 Diameter 27

Slot Size 0.01° Stabihized DTW NA  feet TOC N A

Riser  PVC Length (feet) 14 Diameter 2"

Dnlimg Method Hollow-Stem  Dniller Jeff Geologist Susan Dragt Location Sketch Map

Driling Compan)y SprowI's Dnilling

7
7 2| & 8
g o8 = p = =
- S g &= b € = Sample Description/Classification
R = 9| £ g S R
- L o] B a —_ [
s | & EE| & z 21 2] 3
= . -3 3 - Q. 2
a I8 v 2 = £ °
© o g1 Q = [~ °
2 |C1z3dl & o | & | «
Feet Below Ground Surface
0 3-3-6-8 0-r 0-2 Sandy SILT, trace gravel, orange/brown, dry.
38| 3543 24 24
4-7-6-8 4-6 4-6' Silty SAND grading to silty clay at approximately
b 5 feet, moist.
3.6 | 4-8-11-15 6-8 6-8' Silty CLAY, gray, moist
39 | 10-7-7-10 8-10 8-10° CLAY, grayv, moist
10 35S 3-4-6-7 10-12 10-12 As above.
35 2-4-6-8 12-14° [2-14' As above.
15
20




Environmental Resources Management, Inc.

MW-11

WO No: 09928.00.01 Date Completed
Project Greiner's Lagoon Owner Lubrizol
Location Fremont, Ohio Boring Depth (feet) 14' Diameter  8.25"
Northing N/A Surface Elevation feet msl
Easting N/A Riser Elevation feet msl
Screen Slotted PVC Length (feet) 10 Diameter A
Slot Size 0.01" Stabilized DTW N/A feet TOC N/A
Riser PVC Length (feet) 14 Diameter 2"
Drilling Method Hollow-Stem  Driller Jeff Geologist Bob Elliort Location Sketch Map
Drillng Company Sprowl's Drilling
7]
O
—~ m
@ 2 & &
Qo & ot * =
a & g 50 o = g Sample Description/Classification
@ - S ol 8 5 2 3
A o & B e al 2 |er
= = E gl 2 © 7] Q ]
| ) 82 Bl £ o . 2
B | E(z2s 8 = | B8
O G v § 5 9 A o 5 g
a 2 oal & «x 2 27
Feet Below Ground Surface
0 <0.1 2-4-6-6 0-2' 50 10-2 SILT, little gravel, brown, dry, slightly stiff
grades to light brown.
<0.1 3-4-4-4 24 70 124 SILT, some sand, brown/grey, mottled, damp,
friable.
<0.1 3-4-5-6 4-6' 15 |4-6' SILT, grey/brown, mottled, damp, slightly friable,
5 3-1mm wide fine sand seams at approximately 5.5-
6', 2" apart from each other.
<0.1 8-5-5-9 6-8' 60 |6-8' Grey/brown, mottled, damp, grades to moist, at
approximately 9.7' fine SAND, not dense, some silt.
<0.1 3-3-4-5 8-10' 60 |8-10' Fine & Med. SAND, grey, moist, some silt, 2 dark
10 colored seams at 9.2' and 9.7'.
<0.1 2-2-4-2 10-12'§ 80 ]10-122  CLAY, dark grey, slightly moist, soft, slightly
plastic, some silt.
<0.1 2-4-2-2 12-14' 5 |12-14'  CLAY, grey, moist, slightly plastic, little silt.
15 End of boring at 14' Below Ground Surface (BGS)
20




Environmental Resources Management, Inc. MW-12
WO No: (9928.00.0i Date Compieted 2 \o 98
Progect  Greiner's Lagoon Owner Lubnzol
Locanion Fremont. Ohio Boring Depth (feet) 14 Diameter  5.25"
Northmg N'A Surface Elevaton Teet mst
Easting N'A Riser Elevanion ; feet ms)
Screen  Sloted PVC Length (feet) 10 Diameter 27
Slot Size 0.01° Stabilized DTW NA feet TOC NA
Risr _P\C Length (fect) 14 Diameter 2
Dnllmg Method Hollow-Stem  Driller Jefi  Geologist Bob Elliott Location Sketch Map
Driling Company Sprow!'s Dnilling
2
=| = <
2 2| & &
] & - =
= g g o0 S = 2 Sample Description/Classification
E12] sg5| 2 |&|2S |z
= | €] _ EBl&]| % 21 2| ¢
iy e 1T 22 a =2 = £ S
e dl EXSIC] B e @ 3 =
Feet Below Ground Surface
0 <0.1] 3-1-11-11 0-2 70 j0-2 SILT, brown, dry, friable, some fine sand.
<0.1| 2-7-10.8 24 | 80 2= Fine SAND, borwn, dry, slightly dense, some
gravel, little silt
<0.1| 3-5-8-12 4-6 70 |4-6 Med. & Fine SAND, brown, damp, loose, some silt.
5
<0.1 | 6-8-10-15 6-8 70 16-7.5° SILT, brown, damp, not dense, some fine sand.
758 SILT, dark grey to black, slightly moist, not dense,
some fine sand.
<0.1| 6552 810 | 80 |8-10  CLAY & SILT, dark grey, damp, soft, plastic.
10 <0.1] 3478 10-12 | 80 |10-12 CLAY, grey, damp, soft, plastic, some silt, at
approx. 10.5"- 2mm wide wet med. sand layer.
<0.1| 2-3-5-7 12-14| 60 [12-14  CLAY, grey, damp, soft, plastic, some silt.
15 End of boring at 14’ Below Ground Surface (BGS)
20




G

Environmental Resources Management, Inc. MW-13
WO No: 09928.00.01 Date Completed 3 Nov 98
Project Greiner's Lagoon Owner Lubrizol
Location Fremont, Ohio Boring Depth (feet) 14 Diameter  8.25"
Northing N/A Surface Elevation feet ms!
Easting N/A Riser Elevation feet msl
Screen  Slotted PVC Length (feet) 10 Diameter 2
Slot Size 0.01" Stabilized DTW N/A feet TOC N/A
Riser PVC Length (feet) 14' Diameter 2"
Drilling Method  Hollow-Stem  Driller Jeff Geologist Susan Dragt Location Sketch Map
Drillng Company Sprowl's Drilling
77
0
m
7 s| & S
‘E 3 o = = = 'i Sample Description/Classification
Q -l g ol B 5 ] o
A g2 5 a a | A 2
= B g 3 @ 77} 2 v
"5 [=8 74 o, 3 Jl [=¥ 2
=% 8 |= 8 v i=] = g 9
o 5|2 8§45 a = a, )
A B Owl & Z B | e
Feet Below Ground Surface
1-3-3-5 0-2' 0-2' Sandy SILT, orange/brown, dry.
3-5-9-9 2-4' 2-4 SAND, fine to med. grained, some silt, brown,
moist to dry, no odors.
3.7-11-13 4-6' 4-6' As above, but becoming wet.
3-9-9-9 6-8' 6-8' As above, but turning gray/black, organic odor.
3-6-6-8 8-10' 8-10' Sandy SILT with CLAY, gray/black, moist to wet.
4-4-10-13 10-12' 10-12' CLAY, gray, moist.
2-4-4-7 12-14' 12-14' As above.

End of boring at 14’ Below Ground Surface (BGS)

20




Environmental Resources Management, Inc. MW-14

WO No: 1m925 0n.01 Date Completed 2Ny 98

Project  Greiner's Lagoon Owner Lubnzol

Location Fremont, Ohio Bonng Depth (feet)y 14 Diameter  §13°

Northing N'A Surface Elevanon __teermsl

Easing NA Riser Elevanion ) 7: feet msl

Screen  Slotted PVC Length (feet) o Diameter 2"

Slot Size 0.G1° Suabilized DTW N A feet TOC NA

Riser PVC Length (feet) 14 Diameter 2

Dnlling Method Holiow-Stem  Driller Jef? Geologist Susan Dragt Location Sketch Map

Dniling Company Sprowi's Dnlling

0
3
7 = & 8
g & v £ =
S| 2] g || © s | & Sample Description/Classification
E 13| sels| & [ 3
- Q o=l ® e - o
= it = 77 v 1]
5 | §|_EBl & 3 | 52| 2
S|l 513545 2 2 = E o
a 208l & N & 4
Fect Below Ground Surface
0 1-2-34 0-2 0-2' Silty SAND, trace gravel, orange/brown, moist
to dry.
3-2-2-5 2.4 24 As above.
3-6-9-2 4-6 4-5 Fine to Med. SAND, moist to wet, gray/brown.
5 56 SILT, gray/brown. moist
9-18-26-25 6-8 6-8 SILT, as above, moist to wet.
4-6-6-7 810 8-10 Silty CLAY, dark gray, moist to wet.
10 24-6-7 10-12° 10-12' As above.
2-34-8 12-14° 12-14 CLAY, gray, moist
15 End of boring at 14’ Below Ground Surface (BGS)
20
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PR - W' L LOG AND DRILLING REPOF™ ; /zi ORIGINAL
\/v T State of Ohio \ .)',\

. PR /,/ DEPARTMENT OF NATURAL RESOURCES - >
) - L o Division of Water 0
7’“‘\, Columbus, Ohio N hd 1 3 6 4 3 1
/
BT - . Section of Township
County. 7 st a v S, Townshiph s.[f.L_L( or.Lot Number............... . q;& ....................................

CONSTRUCTION DETAILS PUMPING TEST
Casing diameter ... 6] ......... Length of ca':ing > {/ Pumping rate....é.é ...... G.P.M. Duration of test.....?.::...hrs
Type of screen Length of screen.......oee.o........ Drawdown zZ ft. Date...” 2= 4 .......
Type of pump Developed capacity
Capacity of pump Static level—depth to water.... 2 2. ft
\wtpth of pump setting Pump installed by
WELL LOG SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.
gravel and clay
o [//—L v "3/4 :
/ .
///, .. “1!(4, )/,/,
- ‘4 e - r\~[‘// -‘)
j /’/’
o P A S
W
T e,
<
S.
See reverse side fcr instructions
Drilling Firm.t(y‘-f.-.‘..f. Lokt L Date f
T - ”~ 3 - " ) g i
Address IR SO Signed {5 /t* LA

(5@



Cauaty Permit Mo. WELL “OG AND DRILLING REPC™T omamaL

State of Ohio

Division of Water

NECESSARY - 9 k
—~. Fountain Square
SELF-TRANSCRIBING Columbus, Ohio 43224 ' 'V

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES /) 550 4 9 4

CONSTRUCTION DETAILS BAILING ORQUEPINGTEST

Casing diameter -2,” melcasing__l’__}est rau___i apm Dtmiondtnst___L}khrs
Type of screen Luug(hofscrom_—__.‘l)fm_mu.ft Date

Type of pump Static level (depth 1 water) T i
Capacity of pump Quality (clear, cloudy, taste. odor) M —
Depth of pump setting -
Dets of completion Pump installed by ot

WELL LOG* SKETCH SHOWING LOCATION

Formstions: sandstone, shale, From T Locate in reference to numbered
limeswone, gravel, clay ° state highways, street intersections, county roads, etc.
- oh
17
. 72

S
DRILLING nnu_&mp %"“"» LU‘M Mj’ DATE ///6 /7 4

ADORESS 772 - (4 AB""’"“"H . SIGNED_[""J %"‘“"‘
U p+ W/ 04w

,’ ®1{ sdditions! spece is needed 10 complete well log. use next consecutive numbered form. /3 7,




WELL OG AND DRILLING REP¢ T “,"\

State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 4 7 9 4 5 2
NECESSARY - Division of Geological Survey o g
"\ SELF-TRANSCRIBING Fountain Square % S" L
Columbus, Ohio 43224 Phone (614) 466-5344

I

By

SECTION OF TOWNSHIP 2

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing diameter sv? 'Y Length of casing__.}i/&’__ Test rate 23 gpm Duration of test / hrs
Type of screen Lengt of screen Drawdown — LQ ____ ft Date G-£3: 2%
Type of pump 7% Z Leeh r € Static level! (depth to water) 2 2z ft

Capacity of pump Quality (clear, cloudy, taste, odor) #Fi_&rf g b:/

" th of pump setting SD

gte of completion ?'/3 ;" Pump installed by_/_—J_,i_le‘:/f 3 (/'JC ﬂ \Dr, -J.,,_ [
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, Locate in reference to numbered
timestone, gravel, clay From To state highways, street intersections, county roads, etc.
Sy »a[ Ly gﬂ 0 ft K%
""’ﬁ M. y /¢
Z/u aéy Jo |y
Y e / gs~ | 57
bric strre 22 75
.
- A Y —
ORILLING FIRM TIBBOLES WELL DRILLING , SN W 4

R.R.3 Sellevue, OLo <4311

ADDRESS ’ l SIGNED W cj(A/Z'Zo

*|f additional space is needed to,‘.bmplete well log, use next consecutive numbered form. /58 <4




Commty Permit No. WELL " OG AND DRILLING REPQ™T

State of Ohio
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 5 5 0 4 8 0
NECESSARY - Division of Water I
—_ Fountain Square
SELF-TRANSCRIBING Colum O 43224 &(

SECTION OF TOWNSHIP

LOCATION OF PROPE

CONSTRUCTION DETAILS BAILING OREUNPINGTEST
Casing diameter 5" lenghotcasing LT Ytestme______ /&€ gm Durationof test —______ & hrs
Type of screen Length of screen Orawdown —__________ ft Date
Type of pump Static level (depth to water) ., ft

Capacity of pump Quality (cleer, cloudy, aste, odor) /é"—cz

Dste of completion Pump installed by i Natl—
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstons, shale, From To Locate in reference to numbered
lmnastone, gravel, clay state highweays, strest intersections, county roads, gfc. 2.
— C oft /2 ft
2 /2 28
2P| Sy
prbl fae sy | 7
¢71 27

| “DRILLING FiRmM [J}-«o w‘ﬁé &A’é DATE é/-/l/:’é?f
ADORESS 7' 2 - 0 ' [J,...,‘.,__V(/Z W SIGNED d‘«l/e

u ”M, v O /L/’-L
®f additions! spece is needed lote well log. use next consecutive numbered form. ’ -




ORIGINAL

WELL LOG AND DRILLING REPORT

State of Ohio ()
PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES
Divigsion of Water

1562 W. First Av_enue gg ! NO, 2 3 7 3 0 1
Columbus, Ohio SR % 7 6 2

County......s.d..MD_k_SJ.‘J/ Township... 3. AL VN ... Section of Township...... "—2 ........

OR TYPEWRITER.
DO NOT USE INK.

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

Type of screen Length of screen

Type of pump

Capacity of pump

T~oth of pump setting

Me of completion

Developed capacity . oot
Static level-——depth to water.... ... oiiiiinens /?—ft
Pump installed by.........oooi e

WELL LOG SKETCH SHOWING LOCATION
Formations .
. . Locate in reference to numbered
Sands;c::‘e’,els h:!:;'_ Lllr:yestone, From To State Highways, St. Intersections, County roads, etc.
-~ A ﬁ/ 0 Feet | ..AD.Ft
= Nimes Jive 98 ¢

wol. I 5t

Dnllmg Firm LL} p %"1

Address ....... .‘

f




WELL "0G AND DRILLING REPC T O\ omcma

State of Ohio
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 449573
NECESSARY— Division of Water
“~~. SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215 s,y ¢ 2.7

2

TWMM'L”L_SW of Township.___ 23

BAILING OR PUMPING TEST

CONSTRUCTION DETAILS (Specify one by circling)
Casing diameter _Z_IZ#_IM& of allng_Lé__ Test Rate__&__;G.P.M. Duration of test___________hrs.
Type of pump. Static level-depth to water £0 ft.
Capacity of pump. Quality (clear, cloudy, taste, odor)_m____
Depth of pump setting._
Date of completion. Pump installed by. Sl
WELL 1L.OG* SKETCH SHOWING LOCATION
Foruations Locate in reference to numbered

%“:ﬁ’w From To State Highways, St. Intersections, County roads, etc.

7/ — OPest | { Ft N.

e 5 | 4¢
Ll v& | £7
Lo At $7 //7¢

Ll ot 27

y/4 3

(B L2777

- ing Firm _M’/ Date
ddress

Signed

A

*If additional space is needed to conplete well log, use next consecutive number



WELL "OG AND DRILLING REPC"T

State of Ohio
DEPARTMENT OF NATURAL RESOURCES
Division of Geological Survey

Fountain Square
Columbus, Ohio 43224

NO CARBON PAPER
NECESSARY -

N SELF-TRANSCRIBING

CONSTRUCTION DETAILS

'NS. ORIGINAL
488475

Phone (614) 466-5344

SECTION OF TOWNSHIP

{specify one by circling)

‘. !
Casing diameter_s_ﬂ___ Length of casing_g_&_—
—

a—

Type of screen Length of screen

Duration of test / hrs

Testrate_S© _____ gpm
 Drawdown 22 _ft Date_2- 723 72 3

Static level (depth to water) -ﬂ f1

Type of pump DP ('ﬂ (,UULL

Capacity of pump

£o’

Rapth of pump setting

Quality (clear, cloudy, taste, odor)_#&&_ézé_

Hme of completion 2/S-78 Pump installed by
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, T Locate in reference to numbered
limestone, gravel, clay From o state highways, street intersections, county roads, etc.
M 0 ft /o ft
‘—\*g /u( % P £s
é e 2 éMf £~ | 7257
Y L‘J/éfﬁL Y y 00
“s
— . 3! J-rs=75s"
DRILLING FIRM ! - DATE %
ADDRESS / SIGNED /Vf l‘/

o -

*|f additional space is needed to compiete well log. use next consecutive numbered form.

/62

f



County Permit Mo. WELI DG AND DRILLING REP’ T

State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 5 6 4 7 l 9
Division of Water (9]

NECESSARY -~ i
—_ Fountain Square 2)
* SELF-TRANSCRIBING Columbus, Ohio 43224 M’
/

/2 ‘
‘£ 2-4 TOWSHIP—M— SECTION OF TOWNSHIP

CONSTRUCTION DETAILS BAILING ORPUMPINETEST
Casing dismetor 5" Langth of casing—_ L. |Testrate L& gpm Durationoftest___________hrs
Type of screen tengthofscroene— . lOrawdown /4 ¢ Date
Typs of pump Static level (depth to water) /& ft
Capacity of pump Quality (clear, cloudy, taste, odor) M
Depth of pump setting
Date of completion Pump installed by -

WELL LOG* SKETCH SHOWING LOCATION
S e, gover oy From To tate highwars, Swoet imeessections. couery roads, etc.
ot
174

“oriLLING rlm.fgg(l_?l» e, Lol /_2.42— DATE b 150/ 77
ADORESS 7/751- Lﬂkf-«.qj/ SIGNED »("'h-—v-—c// /é/w—-

- - ~
pue S L f? £
o m-tiaf/-pm s needed 1 complete we/fog. fse next consecutive numbered form. / 70 -




WE!..L LOG AND DRILLING REPORT Z’ ORIGINAL
State of Ohio ‘gb
PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURcL<S
OR TYPEWRITER, Division of Water
DO NOT USE INK. 1562 W, First Avenue NO. 26 9 815
N Columbus, Ohio L/
County. Sandusky Township.._Fallville Section of Township._.... ;ﬁ ....................................

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing diameter . .§.3. ... Length of casingfl.=G.. ... Pumping rate..18. _..G.P.M. Duration of test......... hrs.
Type of screen Length of screen...........—.......] Drawdown....5......... ft. Date. 4= 9 =682 . ...
Type of pump Developed capacity . ..cocooooeiorececoeaceccecenmecnenne s annes
Capacity of pump Static level—depth to water........ . N ft.
Depth of pump setting Pump installed DY ... cooooooeoeoceoeieeeeeeeeeeeee e
\wate of completion
WELL LOG SKETCH SHOWING LOCATION
Formations .
: Locate in reference to numbered
Sands;g::,els l;anl;' ::llr:;stone, From To State Highways, St. Intersections, County roads, etc.
- Clay ' 0 Feet | ..1...Ft N.
: Sand 7 21
Clay 21 =8
- Lime Stone 58 70
W
Water Xt 65
l See reverse side for instructions
— Drilling Firm ... JAYMOND FIELD Date APXAL 91962
) WLELL DRILLING 4 el
42 S. Sandus r
Address TLEEIN, - ORIt 5501 e Signed Jgpwn\rcmcijw

ro [ 7/



County Permit No. WEL’ " OG AND DRILLING REP T oRIGINAL

State of Ohio /(
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES \ S S 0 5 0 0
NECESSARY - Division of Water

—_ Fountain Square
SELF-TRANSCRIBING Columbus, Ohio 43224 ’ f

CONSTRUCTION DETAILS S
C&m&m___il@dc&m—miestma_—ﬁ_m Duration of test T _hrs

Type of screen lengthofscreen lDrawdown__J5 & Date
Type of pump Static level (depth to water) /" f1
Capecity of pump Quality (cleer, cloudy, waste, odor)
Depth of pump setting M
Date of compietion Pump installed by e
WELL LOG* SKETCH SHOWING LOCATION
From To state hidm;L.:,.. &m&m roeds, etc.
oft )7 n
/7 | 3¢
J¢ | 45°
«s| f%

]

“TDRILLING FIRM dmé'j?%JWf’ DATE f//’/7 Z
ADORESS 7/ L’ []IJ‘(/‘ M_
UpALr yasd

®1f additionsl spece 15 needed © complete WA

SIGNED

£4, 2
log. use next oonsocut"e numbered form. -




WE'~ "LOG AND DRILLING RE "RT 7 ORIGINAL
State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES g 376758
NECESSARY— Division of Water .
™ SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646 "
- Cglumbus, Ohio 43215 -

BAILING OR PUMPING TEST
CONSTRUCTION DETAILS. (Specify one by circling)
73 7 . - .
Casing diameter .......4 _/ _______ Length of casing.... 7 2 [Test Rate................ G.P.M. Duration of test....cceecre—.... hrs.
Type of screen Length of screen...______|Drawdown. € %% ft. Date
Type of pump Static level-depth to water. 22 : ft.
Capacity of pump Quality (clear, cloudy, taste, odor)
oth of pump setting.
Date of completion Pump installed by.
WELL LOG#* SKETCH SHOWING LOCATION
Formations
Y Locate in reference to numbered
Sands;:::,elsh:i;, illr:yestone, From To State Highways, St. Intersections, County roads, etc.
2 o 0 Feet 'Ft, N.
Y P PR
___________ I S N SZ
A § Xk | 23] 10

Date /(M/ /@é/

@ I ‘1!440é/ 'f%' ,Signed 1“”"(’5 /; /g
y )

IR
ses </L U-/ A X /J‘/ A
*If additional /space s needed to complete well log, use next consecutive npm m.

“Drilling Firm

| Address /7 / 2.




o WF''. LOG AND DRILLING REPORT omGHAL
/ « ’ State of Ohio ,j
DEPARTMENT OF NATURAL RESOURCES N° _96708
—_ - - (:/L/ Division of Water ”
7/\, ~ S Columbus, Ohio : O/L
Doadlbodly Singitomsin 28 9 g
v.. Township {7 ULAAL. or-bot-Number=__

CONSTRUCTION DETAILS

PUMPING TEST

Casing diameter Y4/ #. ... Length of casing _ﬁ_ ....... Pumping rate._____G.P.M. Duration of test......___. -hrs

Typeof screen ... Lengtb of screen________ .. Drawdown ft. Date

Type of pump - . Developed capacity -

Capacityof pump ... ... | Static level—deoth to water /& £t

Depth of pump setting e e e Pump installed by —
; ot

WELL LOG ‘ SKETCH SHOWING LOCATION
Formations

Locate in reference to numbered

Smdn:::;:lﬂ:. :xl:;amn e From To State Highways, St. Intersections, County roads, etc.
- 9 a8 ‘? 0 Feet 1. Ft
— 7@2. sad / 7
i ‘* ! J\
Krgrl TL
3L 624; 1y Sé
R ge 7/
oty X 6S5~T0
Drilling Firm »Z_ A8 oied Ko e - VAR Date a‘?" J2

Address _._QL"‘-:!:*-!.J 6@&_-

Signed ...




SANDUSKY (Q




WELL LOG AND DRILLING REPORT
NO. S$S3581
County Township Section of Township

CORSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing diameter 4 /4 Length of casing_ 77 Pumping rate G.P.M.
Type of screen __Length of screen __ Duration of test hrs.
Type of pump Dravdown_____ ft. Date /- 5) -/
Capacity of pump Developed capacity
Depth of pump setting Static level - depth to water A5 ft.
Date of completion Pu;lp installed by
WELL LOG | T SKETCH SHOWING LCCATION
Formation i Prom | To N.
'\eﬂ se\ E e | &
WA saud  +<\ay E 8
: ﬂo\gk caud ? I -/
. oy : - Co . 3
Waxd o I e
<\elt W‘L, ! 17
sbety Yoy waold )28
Yol t |
| |
[
_ - s.
Drilling Firm Focxest Nayes Date 3-/~Ga
Address Copled by ;S D



WEJ~ LOG AND DRILLING REPOR™

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division

County.>_

CONSTRUCTION DETAILS

1500 Dublin Road
Columbus, Ohio

Township., =7 / £ 54177 Section of Township

70 ORIGINAL

amm——-t

B,
6/ 2 d

2-/

of Water

Z/ No. 201552

BAILING OR PUMPING TEST

/

Casing diameter .....H..Z.f;/._...Length of casing....z.i ........
Type of screen__.--.MQ_IJ.L‘.'......Lengt}i of screen
Type of pump..

Capacity of pump

\@otth of pump setting

Pumping rate................ G.P.M. Duration of test_._....._. hrs.
Drawdown............ccceoeeeee ft. Date.. e
Developed capacity....cccocoroooiccaneaeenes emieac s
Static level—depth to water...... 28 . ft.

Pump installed by

wate of completion

WELL LOG

SKETCH SHOWING LOCATION

Formations

Locate in reference to numbered

Msand’g::;fh:!:;’ Lilr:;stone, From To State Highways, St. Intersections, County roads, etc.
0 Feet | .14 Ft.
e ;M&L ’ ,

’ 70’

77°
/70

70’

oy AEfle ,
j' $ Lt 77

Drilling e Bt YK /;xt( e

Tﬁﬂd Lffi e

Address

S.
See reverse side for instructio
bave .. et b /T2 L. ( LoCArED
Signed . %U%(Q%w ‘r"*(?iﬂ'{)
A S r



64
WL LOG AND DRILLING REPOP™ 22 ORIGINA
{38 “Az
State of Ohio

DEPARTMENT OF NATURAL RESOURCES A

Division of Water ﬁo
Columbus, Ohio mz
V7 4 ( Section of Townshnp
... Townshi or Lot Number.

¢~ 7/

K¢

Countyw..&'

CONSTRUCTION DETAILS PUMPING TEST |
v Ve
Casing diameter ______~ ___ Length of casing.~_2/L__. Pumping rate_________G.P.M. Duration of test. ... h
Type of screen. Length of screen _______ _ Drawdown ft. Date.
Type of pump Developed capacity
Capacity of pump Static level—depth to water__ 2 ,9
Depth of pump setting -| Pump installed by Nt
WELL LOG SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Sandstone, shale, limestone, From To : .
R 1 and clay State Highways, St. Intersections, County roads, etc.
. SFHF~MP OFeet |__7 Ft N.
B Y 4 7 &5~
SARAE ¥ |6 >
Leimacs Tons= | &7 | o

S.




ORIGINAL

WELL LOG AND DRILLING REPORT 23 Z2- &/
State of Ohio K ¢

DEPARTMENT OF NATURAL RESOURCES —, 9 8 q285
Division of Water . v
Columbus, Ohio ' '2_3
# 8 —————————

/) Section of Township

CONSTRUCTION DETAILS PUMPING TEST

]

Casing diameter 1. / ‘f .......... Length of casing..ﬂ.fl.‘f{...... Pumping rate.............. G.P.M. Duration of test............ hrs.

Type of screen Length of screen..... e Drawdown ft. Date

Type of pump Developed capacity

Capacity of pump Static level—depth to water...g..;... ft.
vpth of pump setting Pump installed by

WELL LOG SKETCH SHOWING LOCATION
Sand F°"ga§i°‘;.s . B T Locate in reference to numbered
andstone, shale, limestone, rom ° State Highways, St. Intersections, County roads, etc.

gravel and clay

. T 4 e 0 Feet od- R, N.
. ‘3&” €
f{j / o

3 fer /0 | 73
R ek w? 73 78
w

lwatic, o 90-94 -

S.

f



WF'L LOG AND DRILLING REPOB™ _ 4 [7&9!!6!"“
§2<

State of Ohio
DEPARTMENT OF NATURAL RESOURCES 24

ivision of Water :
~ Division of Wate —N° 127236
. 5 Section of Township/ {

CONSTRUCTION DETAILS PUMPING TEST
- -

Casing diameter _#/;(_Length of casmg__é.i:_//l‘ Pumping rate.________G.P.M. Durati},of test ... hs
Type of screen Length of screen . Drawdown \ft. Date_&,ma\-_/__.,[ /._....Z-._
Type of pump ! Developed capacity ,

Capacity of pump Static level—depth to water__ “ J_;{
Depth of pump setting Pump installed by Nt

WELL LOG SKETCH SHOWING LOCATION
Formations P Locate in reference to numbered
Sandstooe, shale, d"l.mtone, To State Highways, St. Intersections, County roads, etc.
‘~_-ﬁ OFeet | _/OFt N.

m A

LR U N

3é- MY Lalnl

~.:‘ 5 -
L

" ) Seer e side for instructions

Drilling Fim_ﬂz./?—#‘;q(j —

Ader




WEJ L LOG AND DRILLING REPORT 2¢c.° 65 /2 OWGINAL

/%

State of Ohio g

DEPARTMENT OF NATURAL RESOURCES 2 0

' Division of Water S‘N' 115133

Columbus, Ohio
Section of Township‘ﬁé &

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter %_l/ .............. Length of casmg...é..?ﬁ.é.... Pumping rate............. G.P.M. Duration of test............... hrs.
Type of screen Length of screen........ccc.... Drawdown...........cccoooveraaeee ft. Date
Type of pump Developed capacity
Capacity of pump ... e Static level—depth to water..Z.Z— eeeeenensnaneens ft.
\o2Pth of pump setting Pump installed by
WELL LOG SKETCH SHOWING LOCATION
Formations i .
" ; Locate in reference to numbered
Sandstone, shale, limestone, t  From To State Highways, St. Intersections, County roads, etc.
grave! and clay ‘

i 0Feet | ..[.__Ft N.

- S

& I/

| ( [3

3 | bST

i —

i eS| 9o

i
|

|

S.

See reverse side for instructions

i
|

'3



- WEL LOG AND DRILLING REPORT 2.6, 75— Ap omamaL

/- 3/ -
] State of Ohio
EPARTMENT OF NATURAL RESOURCES - O
~ g C
7 ~ 7 ? 7 Division of Water ~ é N 89288
S Lannt Columbus, Ohio
": ! S
> . Section of Township ®*

CONSTRUCTION DETAILS : PUMPING TEST
|
‘

Casing diameter 'i/lf._,nl.ength of mmgiifd_. Pumping rate.__....___G.P.M. Duration of test............. hrs
Typeofscreen. .. Lengthofscreen________ | Drawdown ft. Date

Type of pump o { Developed capacity

Capacity of pump .. 1 Static level—depth to watetm_é .......................................... ft
Depth of pump setting ..| Pump installed by -

\~ 4
WELL LOG ; SKETCH SHOWING LOCATION
Formations ' ‘ Locate in reference to numbered
Sandstone, shale, limestone, +  From | To 5 . -
¥ 1and clay | ‘: State Highways, St. Intersections, County roads, etc.

S A
oo “t 7
RM\ 2|

ki of 40-Yp

See reverse side for lnstructxo "s

lw
\

-Drilling F:MQM8M~M .
Address 7r MQ‘«A___* ..............




-)JA/

\>75 O //

b

/

LOG AND DRILLING REPORT

State of Ohio
PARTMENT OF NATURAL RESOURCES
Division of Water

Columbus, Ohio

¥é
€33

2 7 dﬂ ORIGINAL

7 7 N? 89253

R
Section of Townshiputt &

CONSTRUCTION DETAILS

PUMPING TEST

Casing diameter Lfl/r ............. Length of casmg‘llgﬂ_ Pumping rate............... G.P.M. Duration of test........_... hrs.
Type of screen Length of screen.. ... Drawdown ft. Date
Type of pump Developed capacity
Capacity of pump Static level—depth to water..._. Q- 9 ....................................... ft.
\oPth of pump setting Pump installed by —

WELL LOG SKETCH SHOWING LOCATION

Formations

Locate in reference to numbered

Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.
gravel and clay
' 0 Feet ../:/.L.Ft N.

{

e Y

¢ | &
s |1y
! ‘f 46

Yo « 7%

See reverse side for instructions
_/

- Dnllmg Flrm:F.oRR RT ‘/{O NE ....................




=)

LOG AND DRILLING REPORT 2 2

State of Ohio o '
MENT OF NATURAL RESOURCES ot
Division of Water 2 N' 11 103
Columbus, Ohio —r—

Section of Township =S
... or Lot Number

CONSTRUCTION DETAILS

PUMPING TEST

Casing diameter i}‘f&__.l.mgth of casmgQ—B ............
Type of screen.............. —Length of screen....._.__._._ .
Type of pump...._.. SR

Capacity of pumrcp e e

Depth of pump setting _____

Developed capacity

tatic level—depth to water.;iag. erereeennneeneaeas ft.
Pump installed by

7 v
WELL LOG SKETCH SHOWING LOCATION
T Formations in umber
m:::v':lh:::' g’:‘;‘me' From To State HighL::;;.eSt. li:fte:;zteigon:, C:ount‘L;l roads, etc.
0 Feet ..__l_.pt N.
&
ard [

5 12

/%u{, ' I 2 o2
(1<t b 7%

" Drilling mm:IDR/f.EgT L/O INVES

Address jmﬁ%‘)

r




o
\_Qﬁ!%p

LOG AND DRILLING REPORT > ¢

State of Ohio
TMENT OF NATURAL RESOURCES
Division of Water

Columbus, Ohio

_3i , ORIGINAL
7 R |
~=3 |

Section of Township

CONSTRUCTION DETAILS

PUMPING TEST

/
Casing diameter Lf/ ¥

...................... Length of casing...xz.Zﬁfz-....

Type of screen

Type of pump

.Length of screen..............._...

Capacity of pump

U:th of pump setting

Pumping rate............... G.P.M. Duration of test................ hrs.

Drawdown. ft. Date

Developed capacity
Static level—depth to water.....;..a. ....................................... ft.

Pump installed by

EEd

WELL LOG

SKETCH SHOWING LOCATION

Forntations

Locate in reference to numbered

Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.
gravel and clay
T Yganl TFe | L N.
' . g | 37
ey Iy 75

ee revers

Address 7]/"":‘-4-#-1:-(

Date WM,T/?5~21
Signed G I'M.Q‘J-

r (T4 <




County.Js’_' P AN Townshi_p_i_mw.;.*._

LOGANDDRILL[NGREPOFT

State of Ohio

ARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

.. or Lot Number

ORIGINAL

42
30;{T,%°
>, NO 102407

———mse
Section of Township

CONSTRUCTION DETAILS

.
{

PUMPING TEST

-~

Casing diameter _:___';'___Length of ming_l;‘i.:_-__
Typeofscreen______ _lengthof screen. ' Drawdown . ..._ .. ft Date
Developed capacity

i Pumping rate.._.___ GPM. Durationof test....____. hrs

Type of pump —
Capacity of pump . ‘ Static level—depth to water. .. ... ... ft
- i .
Depth of pump setting .; Pump installed by v
WELL LOG i SKETCH SHOWING LOCATION
Formations k .
< i Locate in reference to numbered
Sandstone, Mlan:l‘ wl € From To ‘ State Highways, St. Intersections, County roads, etc.
~ - OFeet . _____ Ft N.
. ' - £y
- t _ o
e ¢ .
»
J‘/' /e
o
lie
A
\, -/
E.
!
~—~— <
- .
S.
See reverse side for instructions
- ! _ - ) A L. . - f
Drilling Firm _\. ' ‘/-¢ AU S Date . Akl At i .
e - - / . ["_‘ - . .
- £ - rd 4
Address Aig oo L e Signed Lol ' h

?AFASV%JC;' Lfc/[ |




w'

". LOG AND DRILLING REPOR™

State of Ohio
BN DEPARTMENT OF NATURAL RESOURCES o /
Division of Water

Columbus, Ohio

f_ 6 éORIGINAL
2%

7)

— N? 173842

- X

Section of Township

CONSTRUCTION DETAILS

PUMPING TEST

Casing diameter Lf .............. Length of casing \5- 7

Type of screen Length of screen

Type of pump

“apacity of pump

epth of pump setting

Pumping rate....;g. ....... G.P.M. Duration of test.......... hrs.
Drawdown ft. Date...

Developed capacity

Static level—depth to water..._-i.s ft.
Pump installed by. w2

WELL LOG SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.
e gravel and clay
' 0 Feet S 0 N.

/ g
& /¢

Gﬁa«%__ /e | 5€

3¢ | /os

Veek
wr

LU:G*‘J& Jee-ité

AIviInIe
124170 papee

S.

See reverse side for instructj

Dnllmg( l‘?:m?;éRRE s T “‘*(C Ngs

Address [ -a""*:'."'ﬁd 69’/ ©U O

f

Date... M ) (
Signed \‘91‘_""‘*"'“—%- 979%4-

P 517




WE'". LOG AND DRILLING REPORT - _&4, omaNAL

. 77 < c30
. /27 State of Ohio
o DEPARTMENT OF NATURAL RESOURCES — __, NO 96014
; Z 7 =z é Division of Water -~
- - Columbus, Ohio —

CONSTRUCTION DETAILS ' PUMPING TEST

Casing diameter .. _f_ﬁ__ﬂ Length of casing =2 = ﬂ Pumpmg rate.éQ._G.Pl Duration of tmzﬁ. s
Typeof screen..__"—____ __ Length of screen___._____._..__el andown_._&__ft. Date. 7’

Typeof pump ___—— - Developed capacity .;.;. 650} 5

Capacityof pump _—— __.____ I Static level—depth to water - ft.
Depth of pump setting .\ Pump installed by - ~

WELL LOG ; SKETCH SHOWING LOCATION
Formations : ' ' .
Sandstone. shale, Li .. " Prom To | Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

z :

gravel and clay

=~ A

S.

See reverse side for instructions

" Drilling Firm. ﬁc.«te'
Address szAM 4




WE''. LOG AND DRILLING REPORT 33 735/, omama

State of Ohio > _

4 DEPARTMENT OF NATURAL RESOURCES o : NQ 1 20522

Division of Water ee— )
Columbus, Ohio

7 | Section of Townshi K:—}
. i %MU” oi' Lot Number ly}é,f.; fz‘ L

CONSTRUCTION DETAILS PUMPING TEST

1

¢
Casing diameter %/‘r{ ..... Length of casing.....é...z ........ Pumping rate.l.ﬁé....G.P.M. Duration of test....( ......... hrs.

Type of screen............ Length of screen.......oo......... Drawdown. £ emvtten.... ft. Date. A Loter 3.4
Type of pump.. .| Developed capacity (f
Capacity of pump Static level—depth to water /[é ..ft.
thh of pump setting Pump installed by S
WELL LOG SKETCH SHOWING LOCATION
Formations | _ Locate in reference to numbered
Sandstone, shale, limestone, | From To State Highways, St. Intersections, County roads, etc.
gravel and clay i
L ie \éﬁ—-ﬁ«*- —A ' 0 Feet
( Cane €Llay /0
4 c /s

¢ 3 |

Jf-u( ’r,f...;f,,.u-..f ;,2 7
]
|

- Drilling Firm.mz

Address




€ 2-

W’ L LOG AND DRILLING REPOR™ 45— £ OMomA

State of Ohio
DEPARTMENT OF NATURAL RESOURCES o
Division of Water 54 N' 110668
Columbus, Ohio

/ . "~ Section of Township
CONSTRUCTION DETAILS ; PUMPING TEST
|
/e
Casing diameter L__Ld‘ﬂl of mmg__éi/.. | Pumping rate.. G.P.M. Durationof test...______ hrs
Type of screen Length of . Drawdown__.________ft Date
Type of pump ~ Developed capacity .

Capacity of pump | Static level—depth to water .- e ft
Depth of pump setting . l Pump installed by e Y
|
!

WELL LOG i SKETCH SHOWING LOCATION
F"‘"“ﬁ"'.' | : Locate in reference to numbered
Sandstone, Mlan:l' ml From To ! State Highways. St. Intersections, County roads, etc.
— " OPest Pt N.

Y C (. ) o . 3/;)
S °© -

=7 Shat. 3§ 34
¢ .,c_;_;_..( =T 62

S.

Sce reverse side for instructions

Date ... ') - \fﬁ ‘57 .....

Signed M_..

<P 5




WF™ . T 46 ., ORIGINAL
LOG AND DRILLING REPOI} 35 e o

]
A / J/Q State of Ohio
OHIO WATER RESOURCES BOARD F—-
(. 5 é /C / / Department of Public Works /-7’ __N 9 58675
_ 553 E. Broad St., Columbus 15, Ohio S
/ p Section of Township
CountySENicA Township LEASANT  ceborNumber....... .. 35@/}' ......................

CONSTRUCTION DETAILS ' PUMPING TEST
L4 7 -
Casing diameter _...... 4 4 ...... Length of casing....... 4 ‘ ........ Pumping rate..../4...G.P.M. Duration of test..... L. hs.
Type of screen..... A{ﬂﬂf ....... Length of screen.. &7 ... Drawdown. NONE.......... ft. Dateg%ﬂ ..... 1957
Type of pump MA/ E Developed capacity ..... e I
Capacity of pump b Static level of compieted well Z / ft.
thh of pump setting il ' Pump installed by ....... b A OIS
WELL LOG SKETCH SHOWING LOCATION
Formations " . .
e Locate in reference to numbered
Sand“:;':”:lh:;;' ‘l:xl:nyestone, From To State Highways, St. Intersections, County roads, etc.
oL AND CLAY " 0 Feet | .. 4. Ft. ' N.
“=SAND | 6 | %
y | A7
CLAY .
| a2y | 4
ARAVEL |
Ay 294 | 4%
CL , | 4y | 46
AIRAVE l,—v . ué | 90
LIMESTONE
4
WATER AT 3% w.
AND &7
ec reverse side for instrudtions

d Drilling Firm..... W ..... 9 ...... B UENS ...................... Date




WELL LOG AND DRILLING REPORT
#.___40387

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing diameter_4 /4 Length of casing_ 95 Pumping rate ‘ /000 G.PFN
/’
Type of screen Length of screen Duration of test 4 hrs.
Type of pump Dravdown .oue ft. Date $-29- 43 -’
Capacity of pump Developed capacity
Depth of pump setting Static level - depth to water g £t.
Date of completion Pump installed by
N WELL LOG 1 SKETCE SHOWING LOCATION
i i !
Formation ! From | To N.
l\e\ <avh | a 72
b\. c\-u\ | 80
C‘\'avf_\ 5 NES _
: A4
ss ¢ : 74
i ] W, 3
3 |
i
;
|
|
|
| |
; | s.
Drilling Firm H, S;kh95=§ Date 2-(-4o
Address Copied by 49
LocATEp

: T-/6%7



(\ .foc.qm;

County Se\&ec.a.

WELL LOG AND DRILLING REPORT

NO. &274g

Section of Township

Township

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing diameter_</4 Length of casing /|4 Pumping rate G.P.M.
Type of screen Length of screen____; Duration of test hrs.
d Type of pump Drawdown £t. Date 7
Capacity of pump Developed capacity
Depth.of- pump setting Static level - depth to water [ﬁ ftl..
. Date of completion Pu;;p installed by
WELL IOG | ' SKETCH SHOWING LCCATION
| Formation From | To N.
clagy o | 9
' SCW\; aAo” /08
| w Ls. yo3- |128
W. 3
. “~ S‘
pralitng Firm__ Kueg DvaNuwe  Co . Date 2-1-60
Address B Copied by £.C

LOCATED
4 </ /9



WEL LOG AND DRILLING REPOR™ 33 &2 . cmiGmAL

%
State of Ohio e/
PARTMENT OF NATURAL RESOURCES
— Division of Water 3
' 1500 Dublin Road 8 No. 184701
) Columbus, Ohio —————
—

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Cazing diameter —-Z—V———Lmzﬂl of casing.._. ZZ’ Pumping rate........._._ G.P.M. Duration of test........... hrs
Type of screen Length of screen________|Drawdown ... _ft. Date S
Type of pump EDc:vt:loped capacity eeeetemememneneanenesesaaeseaeas
Capacity of pump .IStatic level—depth to water / é/ ........ ft.
Depth of pump setting ~~.?Pmp installed by el
ate of completion i
WELL LOG % SKETCH SHOWING LOCATION
Formations | . y
Smdstg:::.dsh:;. lc'l;m;stone, From To State High';L.:;:,e Sutl. ;?m;:&mén;bu;:;d roads, etc.
) CLRY OFeet | 7 F
) S#w O 7 74
CLR) 'y 8
ShAAE ro |7/
limizs]onkE 7/ /03

wif’” A7 103’

See reverse side for instructions

Drilling Firm

Address




&
Sy o /éo ORIGINAL

WEL LOG AND DRILLING REPORF > 7
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1500 Dublin Road =3 7 No. 199058

Columbus, Ohio

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

.......... Pumping rate_.._g......._G.P.M. Duration of test........_._ hrs.

Type of screen Length of screen......_._._. IDrawdown.............cccce.... ft. Date

Type of pump

Developed capacity

Capacity of pump Static level—depth to water / ‘/ ............... ft.
N\asfpth of pump setting Pump installed by A
4te of completion
WELL LOG SKETCH SHOWING LOCATION
Formations .
. Locate in reference to numbered
Sands;:::;lsh:-l;, L‘f:;smne’ From To State Highways, St. Intersections, County roads, etc.
:»%s Al 0 Feet | IRt N.
] ¥ £4~
Apob 5 Ond '(- .& e gs 637
9¢ | /o®
E.
\mﬁ(i\af [oc-[ck
S.
See reverse side for instructio
Drilling Firmj’c I?R EST ‘L“{ CNES —— Date C-e L \57 ......

Address .7{“""'“4-' 6{"“' Signed ‘;NW&L ,%Q'b Yz

;.



WE’®*. LOG AND DRILLING Rﬂ’ORT 4, OmIGINAL

State of Ohio
DEPARTMENT OF NATURAL RESOURCES 96731
Division of Water 4
Columbus, Ohio

Section of Townslup w il

CONSTRUCTION DETAILS ' PUMPING TEST
) 1 ‘
Casing diameter qﬁf._ﬁ_"Length of mlngl.QLf?s.h Pumping rate.._...__G.P.M. Duration of test..._.___hrs.
Typeofscreen.. . _Lengthofscreen . Drawdown ft. Date
Type of pump . . ' Developed capacity
Capacity of pump - l Static level—depth to water 26 ft.
Depth of pump setting »*.i Pump installed by -y —
! v
i
WELL LOG SKETCH SHOWING LOCATION
Formations ’ .
- Locate in reference to numbered
Sandstone, shale, limestone, . From To i - -
zravel and clay : ) _! State Highways, St. Intersections, County roads, etc.
—_ M 2o t 0 Feet /'/’_Pt_ : N.
. | ’ !
3 Aad € [ 72 ¢
) Iy 30
-7 30 so

‘M—d O,
. } p So &ST
gMPA..“M s« 97
7 i 97 1Y

m

sl o 108- N2

S.

See reverse side for instructions

- Drilling mm_‘fQ/fRE-STCLQNES .......... Date 94—\9 J3 JCA
Addross __/la~sse _@'&‘@ e Signed F oue Q"o'm'-v

TS r



W

WELL ICG AND DRILLING REPORT

4/

e

$2459

NO.

County Sg:mg 0 Township P\ eaq o_gs Section of Township

Location of property

e —

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

Casing d.ia.meter_____ Length of casing __ Pumping rate G.P.M.
Type of screen Length of screen_ Duration of test hrs.
Type of pump Drawdown £t. Date <
Cé.pac_ity of pump Developed capacity
Depth‘of pump setting Static level - depth to water ft.
Date of completion Pu;p installed by
WELL LOG SKETCH SHOWING LCCATION
Formation From | To N.
Saud N C\\-nvg,\ O S0
W\ c\ag\ 75
br. Swale— ST
Saud 7 i
e /13 V. =
1 S.
Drilling Firm F\ A g A Date 2</- 6o
Address Copied by £5S
-
LOCATED

Skl



CONSTRUCTION DETATLS

BAILING OR PUMPING TEST

Casing diameter € Lengtn of casing__72 Pumping rate G.P.M.
Type of screen Length of screen Duration of test 34 hrs.
Type of pump Drawdown ft. Date 7-12-S8" <

Capacity of pump

Developod capacity

Depth of pump setting

Static level - depth to water ft.

Date of completion

Pm;p installed by

_ WELL LOG K SKETCH SHOWING LCCATION
Formation E Prom | To n.
(‘C\ C\G.l..\ E o 20 :
. <\ | $0
V. d ! 6o
a\‘mve.\ « ay | - -
: oy | - Z
ks i |
waler qg’ | |
| ?
:
| s.
) Drilling Fim Ehnuq:m Date 2-1-60
Address Copied by @}

Mo Y E,ﬂ @



ORIGINAL

WF* L LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

N? 86402

Division of Water
Columbus, Ohio

3

Section of Townshlp /S

CONSTRUCTION DETAILS

Casing diameter S ........ Length of casmg7.¢ze,

Length of screen.................

Type of screen

Type of pump
Capacity of pump

Uepth of pump setting

Drawdown.gy%f 4

Developed capacit

Static level—depth to water

Pump installed by

WELL LOG

SKETCH SHOWING LOCATION

Formations

Locate in reference to numbered

Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.
gravel and clay _
Yy 0 Feet |A.L..Ft N.
&&ow—
20 | o
3" bo | 7R

5 w/ ¥
s SR,

/

- 7/

7 2

Wa/’tbt) 90 //1' ' w. E
S.
i . Seec reverse side for instructions
Drilling Fxm‘}-—“\@ ........... A7 AR AL ) _________________ Date M O - / 9 S /

Address

R 2

[ Qliva......
Flov P 60’/0 f c/

signet W& Flrc



CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing dianeter_ﬁ'él.ength of casing Qf Pumping rate G.P.M.
Type of screen Length cf screen_ Duration of test hrs.
Type of pump Drawdown ft. Date '~
Capacity of pump Developed capacity
Depth of pump setting Static level - depth to water 42 ft.
N Date of completion Pn;p installed by
~ WELL LOG |, "7 'SKETCH SHOWING LOCATION
Formation i Fram | Tc N.
'\’c‘ “so\ E o /4
vel c(a,-\ | /o |
. cla l 74 v
qo\c\o So.uk ' g2, )
: lo2] V. 3.
Yo : |
ﬂ
|
l
\
o .
Drilling Firm CoaxxeX Npue- Date 3-/-60
Addrees Copied by £S5







DELL ENGINEERING INC.

‘roject Name:
Work Order No.:
Soil Description:
Classification:

Date Analyzed:
Location of Test:

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

ERM - Columbus
Lubrizol
09928.00.01

Clay
Silty Clay (CL-ML)

3/14/2000 - 3'16/2000

ERM - Soils Lab

Sampie ID:

Sample Source:
Sample Depth:
Date Collected:

Performed By:
Checked By:

GT-1

NA
18.5'-21°
272972000

DIM/GAL/BTS
>

PRE SIEVE AND HYDROMETER TEST

Page 1 ot 2

Mass of Total Sample (g): 365.8 Sample Passing #10 Sieve (g): 365.2
Sample Used for Hydrometer (g): 50.5
RETAINED (g) FINER __ JMass of Sample Represented (g): 50.6
0.0 100.0% Specific Gravity: 2.70 4 -’
0.0 100.0% Correction factor a: 0.99
0.2 99.9% Hydrometer ID: 91-15601
0.4 99.8% Dispersion Device: Apparatus A
NA NA  ]Dispersion Period: 1 minute
NA NA IConstam K: 0.01344
. ELAPSED | IEMPERATURE CORRECTED P D
DATE TIME TIME (min) (°C) READING | READING (%) (mm)
3714 07 0.25 T 195 53 45 881 | 0.0/
0.5 19.5 51 43 84.2 0.054
8:18 1 19.5 48 40 78.3 0.039
8:19 2 19.5 43 35 68.5 0.029
8:21 4 19.5 38 30 58.7 0.021
8:25 8 19.5 32 24 47.0 0.016
8:32 15 19.5 27 19 37.2 0.012 v
8:47 30 19.5 25 17 333 0.009
9:17 60 19.5 23 15 294 0.006
10:17 120 20.0 20 12 23.5 0.004
12:17 240 20.5 17 10 19.6 0.003
16:17 480 21.0 15 8 15.7 0.002
3/15 8:17 1440 20.0 14 6 11.7 0.001
3/16 8:17 2880 18.0 14 6 _ 11T 0.001
POST HYDROMETER SIEVE
SIEVE ] RETAINED (g) ] CORRECTED (g) |
#40 0.3 .
#100 0.6
#200 1.0
NOTES:

1: Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes. and reading at the top of the meniscus.
2: Poruon used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS

— . (ASTM D 422)
Project Name:  ERM - Columbus Sample ID: GT-1
Lubrizol Sample Source: NA
Project Number: (09928.00.01 Sample Depth:  18.5'-21'

Date Collected: 2/29/2000

Soil Description: Clay
Classification: Silty Clay (CL-ML)

Date Analyzed: 3/14/2000 - 3/16/2000 Performed By: DIM/GAL/BTS
Location of Test: ERM - Soils Lab Checked By: M0
GRAIN SIZE DATA
w/ I oy
GRAIN SIZE % FINER )
SIE 3/4" 100.0
3/8" 100.0 0.1 % Gravel
#4 (4.75 mm) 99.9 0.1 % Coarse Sand
#10(2.00mm) 99.8 0.6 % Medium Sand
#40(425um) 99.2 3.1 % Fine Sand
- r #100(150um) 098.1 96.1 % Fines
: #200(75um) 96.1
HYDROMETE T4um 88.1
4um 23.5
i Tum 11.7
GRAIN SIZE DISTRIBUTION
GRAVEL SAND
~ Corse | Wogum | — SILT CLAY
100 .
E%
s
=3
5 AN
> 70 N E
g 60 —
£ 50 \
= 40
g3
2 N
10 \
0 —
100 10 1 0.1 0.01 0.001

GRAIN SIZE (mm)



A Member of the ERM Group

3352 128th Avenue
Holland, M 49424-Y203

7 -.".n!'.'d’ .
1616) 33500
ERM‘ (6161 IM-I7TT (tan)

Dell Engineering, Inc.

TEST REPORT
Atterberg Limits ASTM D 4318

PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-1185%-2T1
W.0. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 13 14 17 19
Blows: 11 17 30 15 .
MC.: 26.3% 24.5% 23.5% 252%
LIQUID LIMIT
265%
® ‘ [
26.0% - . ‘
255% -
; 250% LN :
U \ ]
= 245% - : |
240% D
235% \\f
20% :
0 5 10 15 20 25 30 35
Blows (N)
LIQUID LIMIT: 24
PLASTIC LIMIT TEST RESULTS
Tin #: 24 21
MC.: 17.5% 16.7%

PLASTIC LIMIT: 17.1
PLASTICITY INDEX: 6.9

Checked: M

Printed 3/23/00



/ Volume of Pyncnometer: ~ 500.0 ml

% - Dell Engineering, Inc. TEST REPORT

A Member ot the ERM Group

3352 128th Avenue Specific Gravity ASTM D 854

Holland, Mi 49424-9263

(616) 399-3500
ERM ¢ (616)399-3777 (tax)

H
. It
- H

PROJECT INFORMATION

Client: ERM - Columbus Lab Project #: 00-03-02

Project: Lubrizol Sample #: GT-118.5-21"
W.O. #: 09928.00.01 Sample Desc.: ~ Clay Shelby Tube

PYNCNOMETER INFORMATION

Pyncnometer #: 3
X
Dry Weight of Pyncnometer: 183.4 grams :

TEST INFORMATION

Weight of Oven Dry Soil:  29.2 grams

Weight of Pyncnometer + Water + Soil: 699.9 grams
Temperature: 23.0C

Weight of Pyncnometer + Water: 681.5 grams

Specific Gravity at 20 C: 2.70

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

. M3
Checked: ™ Printed 3/23/00



Dell Engi ring , Inc.
pvivuiey st A TEST REPORT
Hydraulic Conductivity ASTM D 5084

3352 128th Avenue

Holland, Ml 4424-9263 Flexible wall permeability using Mercury
1616) 399-3500
ERM. 6161 -3 (tax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-1185to 21
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
Length: 7.15am 28lin 7.08 cm 2.79in
Diameter:  7.15am 281in 7.15¢m 281in
Water Content: 26% 26%
Dry Density: 1.59 g/cc 98.9 pcf 1.59 g/cc 99.4 pcf
Saturation: 99% 101%
- PERMOMETER TEST
Permeant Liquid: .005 CaSO4 Back Pressure: 45 psi
Hydraulic gradient: 7.0 to 414 Effective Consolidation: 5 psi
Hydraulic Conductivity VS Time
25E-07 3
T 20E07 3 ;
£ 15E07 1¢ l | }
E 10E07 + e — S o &
~ 5.0E-08 +— ' :
0.0E+00 : ' |

0:00 1:00 2:00 3:00 4:00
Time (hours)

Average Stabilized Hydraulic Conductivity k: 8.4E-08 cm/sec

Checked: ™M= Printed 4/10/00



DELL ENGINEERING INC. Page 1 of 2
PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)
’roject Name: ERM - Columbus Sample ID: GT-1
Lubrizol Sample Source: NA
Work Order No.:  (09928.00.01 Sample Depth:  28'-30’
Date Collected:  2/29/2000
Soil Description: Clay
Classification: Lean Clay (CL)
Date Analyzed: 3/14/2000 - 3/16/2000 Performed By:  DJM/GAL/BTS
Location of Test: ERM - Soils Lab Checked By: M
PRE SIEVE AND HYDROMETER TEST
Mass of Total Sample (g): 569.5 Sample Passing #10 Sieve (g): 539.4
Sample Used for Hydrometer (g): 51.7
w “SIEVE | RETAINED (g) ] FINER __ JMass of Sample Represented (g): 54.6
3/4" 0.0 100.0%  |ISpecific Gravity: 2.65
3/8" 11.4 98.0% {iCorrection factor a: 1.00
#4 9.9 96.3% Hydrometer ID: 89-20510
#10 8.8 94.7% Dispersion Device: Apparatus A
#40 NA N Dispersion Period: 1 minute
#50 NA NA Constant K: 0.01365
~ELAPSED | IEMPERATURE CORRECTED P D
DATE TIME | TIME (min) O READING READING (%) (mm) |
[ 314 [ &7 | 025 19.5 50 42 769 | 0.078
0.5 19.5 49 41 75.1 1 0.055
8:18 1 19.5 47 39 714 0.040
8:19 2 19.5 45 37 67.7 0.029
il 8:21 4 19.5 43 35 64.1 0.021
o 8:25 8 19.5 42 34 62.2 0.015
8:32 15 19.5 40 32 58.6 0.011
8:47 30 19.5 36 28 51.3 0.008
F 9:17 60 19.5 32 24 43.9 0.006
10:17 120 20.0 29 21 38.4 0.004 I
| 12:17 240 20.5 25 18 33.0 0.003 |
i 16:17 480 21.0 22 15 27.5 0.002 ||
|| 3/15 8:17 1440 20.0 20 12 22.0 0.001 Jl
E 3/16 4__8:_17 2880 _| 18.0 19 11 20.1 0.001 "
POST HYDROMETER SIEVE
SIEVE___ | RETAINED (g) | CORRECTED (g) | FINER
440 24 250 90.3%
#100 29 30.2 85.0%
#200 2.2 22.9 81.0%
NOTES: - =

1: Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.
2: Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOLLS

(ASTM D 422)
Project Name:  ERM - Columbus Sample ID: GT-1
Lubnzol Sample Source: NA
Project Number: 09928.00.01 Sample Depth:  28'-30°

Date Collected: 272972000

Soil Description: Clay
Classification:  Lean Clay (CL)

Date Analyzed: 3/14/2000 - 3/16'2000 Performed By: DIM/GAL/BTS
Location of Test: ERM - Soils Lab Checked By: M
GRAIN SIZE DATA

GRAIN SIZE % FINER
SIEV 3/4- 100.0
3/8 98.0 3.7 % Gravel
#4 (4.75 mm) 96.3 1.6 % Coarse Sand
210(2.00mm) 947 4.4 % Medium Sand
#40(425um) 90.3 9.3 % Fine Sand
#100(150um) 85.0 81.0 % Fines
£200(75um) 81.0
HYDROMET 78um 76.9
| 4um 38.4
| lum 20.1
GRAIN SIZE DISTRIBUTION
GRAVEL SAND
Coarse l Medimm ] Fae SILT CLAY
100 , :
£ % T
b= R N
2 x ! S 3
3 BRI
-4 60 I | RER T n
% 50 J NESEEE
tr k ' i ‘ ' ! ~\\
g0 7 :
> 30 1 I ™~
220 ‘ — +
10 é - — :
0i ‘ : i
100 10 : 0! 0.01 0.001

GRAIN SIZE (wm)



| Dell Engineering, Inc.

TEST REPORT

Checked: WP

& HH A Member ot the ERM Group
- H =8 3352 128th Avenue Atterberg Limits ASTM D 4318
™ H Holland, Ml 49424-9263
(616) 399-3500
ERMG (616) 399-3777 (tax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-1 28-30'
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 21 22 23
- Blows: 16 26 34
M.C.: 29.1% 26.0% 25.6%
LIQUID LIMIT
29.5%
29.0% .
28.5%
™. 28.0% T~
SRR 4
= 26.5%
26.0%
25.5%
25.0% =~
24.5%
0 5 10 15 20 25 30 35 40
Blows (N)
LIQUID LIMIT: 27
PLASTIC LIMIT TEST RESULTS
Tin #: 16 19
M.C. 17.1% 16.7%
PLASTIC LIMIT: 16.9
PLASTICITY INDEX: 10.1

Printed 3/23/00



Dell Engineering , Inc. TEST REPORT

A Member of the ERM Group

3352 128th Avenue Specific Gravity ASTM D 854

Holland, MI 49424-9263

1616} 399-3500
ERM. 1616) I9-3777 (tav)

PROJECT INFORMATION

Client: ERM - Columbus Lab Project #: 00-03-02

Project: Lubrizol Sample #: GT-128-30

W.O. # 09928.00.01 Sample Desc.: Clay Shelby Tube

PYNCNOMETER INFORMATION

Pyncnometer #: 2
Volume of Pyncnometer:  500.0 ml
Dry Weight of Pyvncnometer:  180.8 grams v
TEST INFORMATION
Weight of Oven Dry Soil:  28.4 grams
Weight of Pyncnometer + Water + Soil:  696.7 grams
Temperature: 240C
Weight of Pyncnometer + Water:  679.0 grams
Specific Gravity at 20 C: 2.65
-

NOTES
1 Sample used for specific gravity test was representative of the entire sample.
2 Oven dry weight determined before test.

Checked: HJC Printed 3/23/00



T
{

Dell Engineering, Inc.

A Member of the ERM Group

3352 128th Avenue

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Permeant Liquid: .005 CaSO4

Hydraulic gradient: 13.1  to = 54.2

1.0E-07
8.0E-08
6.0E-08
4.0E-08
2.0E-08
0.0E+00 +—— —+—

0:00 1:00 2:00

k (cm/sec)

/\ Holland, Ml 49424-9263 Flexible wall permeability using Mercury
(616) 399-3500
’ ERM e (616)399-3777 (fax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-1 28" to 30’
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
~’ Length: 6.43 cm 2.53 in 6.37 cm 2.51in
Diameter: 7.33 cm 2.89in 7.33 cm 2.891in
Water Content: 16% 16%
Dry Density: 1.84g/cc 114.7 pcf 1.86 g/cc 116.3 pcf
Saturation: 93% 100%
. PERMOMETER TEST

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

' — { rl 1 |
t — - N — 1 T

3:00 4:00 5:00 6:00 7:00 8:00 9:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 2.4E-08 cm/sec

Checked: r¢e Printed 4/11/00



POST HYDROMETER SIEVE

NOTES:

DELL ENGINEERING INC. Page 1 of 2
PARTICLE SIZE ANALYSIS OF SOLILS
(ASTM D 422)
roject Name: ERM - Columbus Sample ID: GT-2
Lubnzol Sample Source: NA
Work Order No.:  09928.00.01 Sample Depth:  16'-18.5°
Date Collected:  2/29/2000
Soil Descniption: Silt or Clay
Classification: Silt (ML)
Date Analyzed: 3/14/2000 - 3'162000 Performed By:  DIM/GAL/BTS
Location of Test: ERM - Soils Lab Checked By: M3
PRE SIEVE AND HYDROMETER TEST
Mass of Total Sample (g): 634.0 Sample Passing #10 Sieve (g): 634.0
Sample Used for Hydrometer (g): 54.7
RETAINED (g FINER __ JMass of Sample Represented (g): 54.7
34" 0.0 100.0% Specific Gravity: 2.74 7
3/8° 0.0 100.0% Correction factor a: 0.98
7] 0.0 100.0% Hydrometer ID: 89-20510
£10 0.0 100.0% Dispersion Device: Apparatus A
NA NA Dispersion Penod: 1 minute
NA NA Constant K: 0.01325
. ELAP TEMPERATURE CORRECTED | P | D
DATE TIME TIME (min) O READING READING (%) (mm)
/14 : 0.25 19.5 51 43 77.0 0.075
0.5 19.5 46 38 68.1 0.055
8:29 1 19.5 42 34 60.9 0.041
8:30 2 19.5 36 28 50.2 0.030
8:32 4 19.5 32 24 43.0 0.022
8:36 8 19.5 25 ‘ 17 30.5 0.016
8:43 15 19.5 22 14 25.1 0.012
8:58 30 195 | 19 1 19.7 | 0.009 ]"
9:28 60 19.5 18 10 17.9 0.006
10:28 120 20.0 17 9 16.1 0.004
12:28 240 20.5 15 8 14.3 0.003
16:28 480 ! 21.0 14 7 12.5 0.002 |
3/15 8:28 | 1440 20.0 13 5 9.0 0.001 l
316 8:28 | 2880 18.0 11 3 5.4 0.001
- s ————————————————— ——————————

1: Compasite correction used to correct hydrometer readings to account for dispersing agent in the water,

temperature changes, and reading at the top of the meniscus.
2: Poruon used for hydrometer test was that passing the #10 sieve.



GRAIN SIZE (mm)

DELL ENGINEERING INC. Page 2 of 2
PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)
Project Name:  ERM - Columbus Sample ID: GT-2
Lubrizol Sample Source: NA
Project Number: 09928.00.01 Sample Depth:  16'-18.5'
Date Collected: 2/29/2000
Soil Description: Silt or Clay
Classification: Silt (ML)
Date Analyzed: 3/14/2000 - 3/16/2000 Performed By: DIM/GAL/BTS
Location of Test: ERM - Soils Lab Checked By: s
GRAIN SIZE DATA
o/
GRAIN SIZE % FINER
SIE 3/4" 100.0
| 3/8" 100.0 0.0 % Gravel
"} #4 (4.75 mm) 100.0 0.0 % Coarse Sand
#10(2.00mm) 100.0 0.0 % Medium Sand
I #40(425um) 100.0 7.9 % Fine Sand
o IF #100(150um) 99.6 92.1 % Fines
o #200(75um) 92.1
" HYDROMETER| 75um 77.0
( 4um 16.1
|J lum 54
GRAIN SIZE DISTRIBUTION
GRAVEL SAND
Coarse | Medum | — SILT CLAY
W 100 o
+<T)
£ %
S g0 A\
N
' Sio \\
M 60
<3
2 50
=
£ 40
=
% 30 3
= 20 N .
10 -
0 i
100 10 1 0.1 0.01 0.001



A Member ot the ERM Group

3352 128th Avenue
Holland, Ml 49424-9203
{616} 3993500

Dell Engineering, Inc.

TEST REPORT
Atterberg Limits ASTM D 4318

1616) IM-3777 (tax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-216-18.5
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 14 13 16
Blows: 22 15 9
M.C.: 21% 22.8% 24.7%
LIQUID LIMIT
25.0% ~ ‘
24.5% - i
24 0% o~ l
; 235% ' \ ]
S B0%: ° \
25%
215%
0 5 10 15 20
Blows (N)
LIQUID LIMIT: 21
PLASTIC LIMIT TEST RESULTS
Tin #: 15 24
MC.: 19.9% 19.1%
PLASTIC LIMIT: 19.5
PLASTICITY INDEX: 1.5
Checked: ™Mw3

25

Printed 3/23/00



L, Dell Engineering, Inc. TEST REPORT

A Member ot the ERM Group

3352 128th Avenue Specific Gravity ASTM D 854

Holland, M1 49424-9263

T
: (616) 399-3500
ERM o (616)399-3777 (tax)

~.

- PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-216'-18.5
W.O. #:  09928.00.01 Sample Desc.: Clay Shelby Tube

PYNCNOMETER INFORMATION

Pyncnometer #: 5
A 4 | Volume of Pyncnometer: ~ 500.0 mi
Dry Weight of Pyncnometer: 166.0 grams

TEST INFORMATION

- Weight of Oven Dry Soil:  32.9 grams

: Weight of Pyncnometer + Water + Soil:  685.0 grams
Temperature: 23.0C

Weight of Pyncnometer + Water: 664.1 grams

Specific Gravity at 20 C: 2.74

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: M Printed 4/6/00



Dell Engi ing, Inc.
N rember e ERM B TEST REPORT
Hydraulic Conductivity ASTM D 5084

3352 128th Avenue

A Holland, M1 49424-9263 Flexible wall permeability using Mercury
{616) 399-3500
ERM. (616) IM-3777 (tax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-216'to 18.5
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
Length: 7.0l am 2.76 in 7.02 cm 2.76 in
Diameter: 721 cm 284 in 7.27 cm 2.86in
Water Content: 24% 26%
Dry Density: 1.61g/cc 100.6 pcf 1.57 g/cc 979 pcf
Saturation: 94% 96%
.. PERMOMETER TEST
Permeant Liquid: .005 CaSO4 Back Pressure: 45 psi
Hydraulic gradient: 7.2 to 505 Effective Consolidation: 5 psi
Hydraulic Conductivity VS Time
1.0E-07 ~
T 8.0E08 —— i
Z 6.0E-08 + L P # |
E 4.0E-08 - . | :
~ 20E-08 - ‘ g
0.0E+00 ~ ; —
0:00 1:00 2:00 3:00 4:00 5:00
Time (hours)

Average Stabilized Hydraulic Conductivity k: 6.1E-08 cm/sec

Checked: H17 Printed 4/10/00



DELL ENGINEERING INC. Page 1 of 2
PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)
roject Name: ERM - Columbus Sample ID: GT-2
Lubrizol Sample Source: NA
Work Order No.:  09928.00.01 Sample Depth:  28'-30"
Date Collected:  2/29/2000
Soil Description: Silt or Clay
Classification: Lean Clay (CL)
Date Analyzed: 3/14/2000 - 3/16/2000 Performed By:  DJM/GAL/BTS
Location of Test: ~ ERM - Soils Lab Checked By: M
PRE SIEVE AND HYDROMETER TEST
Mass of Total Sample (g): 573.9 Sample Passing #10 Sieve (g): 561.2
Sample Used for Hydrometer (g): 51.0
w/ SIEVE T RETAINED (g) FINER __ J|Mass of Sample Represented (g): 52.2
3/4" 0.0 100.0%  JSpecific Gravity: 2.67
3/8" 0.0 100.0%  JCorrection factor a: 1.00
#4 6.7 98.8%  JIHydrometer ID: 91-15601
#10 6.0 97.8% Dispersion Device: Apparatus A
#40 NA NA JDispersion Period: 1 minute
#50 NA NA !]Constant K: 0.01365
-~
~ | ELAPSED |TEMPERATURE| . “CORRECIED | P | D |
DATE TIME TIME me) j(iC) READING READING (%) (mm)
ﬂ= 314 | 8:28 0.25 19.5 51 ] 43 | 8.4 | 0077
0.5 19.5 50 42 80.5 0.055
" 8:29 1 19.5 50 42 80.5 0.039
8:30 2 19.5 49 41 78.6 0.028
'} 8:32 4 19.5 49 41 78.6 0.020
\ 8:36 8 19.5 48 40 76.7 0. 014j
\1 8:43 15 19.5 47 39 74.8 0.010 |l
l 8:58 30 19.5 44 36 69.0 0.008 |t
IF 9:28 60 19.5 40 32 61.4 0.005 Jl
10:28 120 20.0 35 27 51.8 0.004 :
. IF 12:28 240 20.5 30 23 4.1 0.003
16:28 480 21.0 27 20 38.3 0.002
3/15 8:28 1440 20.0 23 15 28.8 0.001
3/16 8:28 2880 18.0 21 13 249 0.001 |
POST HYDROMETER SIEVE
. [_SIEVE | RETAINED (g) | CORRECTED (g) | FINER
I #40 1.5 16.5 94.9%
#100 2.0 220 91.1%
I 7200 T 121 89.0%
NOTES: ) N

temperature changes, and reading at the top of the meniscus.

: Portion used for hydrometer test was that passing the #10 sieve.

: Composite correction used to correct hydrometer readings to account for dispersing agent in the water,



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILLS

(ASTM D 422)
Project Name:  ERM - Columbus Sample ID: GT-2
Lubnzol Sample Source: NA
Project Number: 09928.00.01 Sample Depth:  28'-30°

Date Collected: 2/29/2000

Soil Description: Silt or Clay
Classification:  Lean Clay (CL)

Date Analyzed: 3/14/2000 - 3/16 2000 Performed By: DIM/GAL/BTS
Location of Test: ERM - Soils Lab Checked By: (1968
GRAIN SIZE DATA

GRAIN SIZE % FINER |
SIEV 3/4" 100.0
3/8" 100.0 1.2 % Gravel
#4 (4.75 mm) 98.8 1.0 % Coarse Sand
#10(2.00mm) 97.8 29 % Medium Sand
240(425um) 949 5.9 % Fine Sand
#100(150um) 9]1.1 89.0 % Fines
1200(75um) 89.0
HYDROMETER TJum 82.4
Sam 61.4
lum 249
GRAIN SIZE DISTRIBUTION
SAND
GRAVEL Coarse | Mediun I - SILT CLAY
100 S ' Fﬁ_ ” T T
£ % —— - i |
5 * HiNen N
¥ ‘ 4 } :
& T Y
Z ; | i
; ] I ; | ] ! 1 2
x & 1 | S B e 1
12‘ 0 i ! [ I o ]
e © I| ] T ‘ : | ‘\\
E:o [ A . I ]
x| ! P ‘ A ! »
E» 4 “ :
10 ' ‘
0 ot .
100 10 . 0: 0.01 0.001

GRAIN SIZE (umm)



i Dell Engineering , Inc.
A Member ot the ERM Group

TEST REPORT

Atterberg Limits ASTM D 4318

Checked: HWIr3

—-. A 3352 128th Avenue
‘b Holland, Ml 49424-9263
(616) 399-3500
E].{M‘x (616) 399-3777 (tax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-2 28'-30°
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 15 16 20
N/ Blows: 35 27 15
M.C.: 32.0% 34.0% 35.9%
LIQUID LIMIT
36.5%
36.0%
— 35.5% 1\
‘ 35.0% ~ ~—
G U ~&
S 335% t\
33.0% P~
32.5% T~
32.0%
31.5% |
0 5 10 15 20 25 30 35 40
Blows (N)
W
LIQUID LIMIT:
PLASTIC LIMIT TEST RESULTS
Tin #: 23 22
M.C.: 20.0% 20.0%
PLASTIC LIMIT: 20.0
PLASTICITY INDEX: 14.0

Printed 3/23/00



Dell Engineering, Inc. TEST REPORT

A Member ot the ERM Group

Ay 3352128t Avenue Specific Gravity ASTM D 854

. = Holand, Ml 49424-9263

{616) 3993500
ERM! 16161 I9-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus Lab Project #: 00-03-02

Project: Lubrizol Sample #: GT-2 28-30°

W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube

PYNCNOMETER INFORMATION

Pyncnometer #: 1
Volume of Pyncnometer:  500.0 ml
Dry Weight of Pyncnometer: 178.6 grams

TEST INFORMATION

Weight of Oven Dry Soil:  28.6 grams

Weight of Pyncnometer + Water + Soil: 694.9 grams
Temperature: 220C

Weight of Pyncnometer + Water:  677.0 grams

Specific Gravity at 20 C: 2.67

NOTES
1 Sample used for specific gravity test was representative of the entire sample.
2 Oven dry weight determined before test.

Checked: H¥>

Printed 3/23/00



{ Dell Engineering, Inc.

% HH A Member ot the ERM Group

[
o H 3352 128th Avenue
: Holland, Ml 49424-9263

B
(616) 399-3500
ERM o (616)399-3777 (fax)

TEST REPORT

Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercury

Hydraulic Conductivity VS Time

PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-2 28 to 30
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
- Length: 7.03cm 2.77 in 713 cm 2.81in
Diameter:  7.30 cm 2.87in 7.35cm 2.89in
Water Content: 29% 29%
Dry Density: 153 g/cc 95.6 pcf 1.50 g/cc 93.7 pcf
Saturation: 105% 99%
. ..,PERMOMETER TEST
Permeant Liquid: .005 CaSO4 Back Pressure: 45 psi
Hydraulic gradient: 178 to  51.8 Effective Consolidation: 5 psi

w/
8.0E-08
e °
g 60E-08 1—¢
(/)]
‘& 4.0E-08
R ® ® ®
< 2.0E-08
0.0E+00 " — ——
0:00 1:00 2:00 3:00 - 4:00 5:00

Average Stabilized Hydraulic Conductivity k:

Time (hours)

Checked: HIT>

6:00

3.0E-08 cm/sec

Printed 4/10/00
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DELL ENGINEERING INC.

Jroject Name:
Work Order No.:
Soil Description:
Classification:

Date Analyzed:
Location of Test:

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

ERM - Columbus
Lubnzol
09928.00.01

Clay
Lean Clay (CL)

3/15/2000 - 3'17/2000

ERM - Soils Lab

Sample ID:

Sample Source:
Sample Depth:
Date Collected:

Performed By:
Checked By:

GT-3

NA
19'-21.5°
3/1/2000

DIM
rMIrd

PRE SIEVE AND HYDROMETER TEST

Page 1 of 2

Mass of Total Sample (g): 920.7 Sample Passing #10 Sieve (g): 920.7
Sample Used for Hydrometer (g): 52.3
RETA (g) FINER Mass of Sample Represented (g): 52.3
314" 0.0 100.0% pecific Gravity: 2.65
3/8° 0.0 100.0% Correction factor a: 1.00
" 0.0 100.0% Hydrometer ID: 91-15601
710 0.0 100.0% |Dispersion Device: Apparatus A
240 NA NA  ]Dispersion Period: 1 minute
50 NA NA Constant K: 0.01365
1] CELARED | IEMPERATURE] . | CORRECIED | P | D
DATE TIME TIME (min) O READING READING (%) (mm)
/15 8:1 0. 20.0 55 47 ] 89 ] 0074
0.5 20.0 52 4 84.1 0.054
8:11 1 20.0 S0 42 80.3 0.039
8:12 2 20.0 48 40 76.5 0.028
8:14 4 20.0 46 38 72.7 0.020
8:18 8 20.0 43 35 66.9 0.015
8:25 15 20.0 40 32 61.2 0.011
8:40 30 20.0 38 30 574 0.008
9:10 60 20.0 34 26 49.7 0.006
10:10 120 20.0 30 22 421 0.004
12:10 240 20.5 27 20 38.2 0.003
16:10 480 21.0 24 17 32.5 0.002
3716 8:10 1440 18.0 J 2 | 14 26.8 0.001
3717 | 810 — 2880 19.0 21 , 13 249 0.001
POST HYDROMETER SIEVE
CORRECTED (g) FINER
1.8 99.8%
1.8 9.6%
3.5 99.2%
NOTES: .

1: Composite correction used (o correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.
2: Portion used for hydrometer test was that passing the #10 sieve.




DELL ENGINEERING INC. Page 2 of 2
~ PARTICLE SIZE ANALYSIS OF SOILS
o (ASTM D 422)
Project Name:  ERM - Columbus Sample ID: GT-3
Lubrizol Sample Source: NA
Project Number: 09928.00.01 Sample Depth:  19'-21.5°
Date Collected:  3/1/2000
Soil Description: Clay
Classification: Lean Clay (CL)
Date Analyzed: 3/15/2000 - 3/17/2000 Performed By: DIM .
Location of Test: ERM - Soils Lab Checked By: o
GRAIN SIZE DATA
o/ _
[ GRAIN SIZE % FINER
SIEVE}f 314" 100.0
3/8" 100.0 0.0 % Gravel
#4 (4.75 mm) 100.0 0.0 % Coarse Sand
#10(2.00mm) 100.0 0.2 % Medium Sand
#40(425um) 99.8 0.6 % Fine Sand
. #100(150um) 99.6 99.2 % Fines
#200(75um) 99.2
HYDROMETER 74um 89.9
4um 42.1
lum 24.9
GRAIN SIZE DISTRIBUTION
SAND .
- GRAVEL Core | vedmm | e SILT CLAY
100 o~ <
9%
5 N
23] TN
E 70 AN
= 60
g N
E 50 N
£ 40
é 30 A ~
= 20 {
10
0 i
100 10 1 0.1 0.0t 0.001

GRAIN SIZE (mm)



Dell Engineering, Inc.

A Member ot the ERM Group
3352 128th Avenue
Holland. M $9424-9263

1616} 399-35U
(616) I9-3777 (tax)

ERM.

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. # 09928.00.01

TEST REPORT
Atterberg Limits ASTM D 4318

00-03-02
GT-319-21.5
Clay Shelby Tube

Lab Project #:
Sample #:
Sample Desc.:

LIQUID LIMIT TEST RESULTS
Tin #: 20 18 17
Blows: 17 23 37
MC.: 32.0% 30.6% 28.8%
LIQUID LIMIT
R 5%
2.0% - 0\
315% -
U Lo \\]i
- 30.5% — 8
29.5% - \\
290% L~
285% ‘
0 5 10 15 20 25 30 35
Blows (N)

PLASTIC LIMIT TEST RESULTS

Tin #: 24
MC.: 18.5%

LIQUID LIMIT: 30.5

-

15
19.3%

PLASTIC LIMIT: 18.9
PLASTICITY INDEX: 11.6

Checked: M%7~

Printed 3/23/00



| - Dell Engineering , Inc. TEST REPORT

1 A Member of the ERM Group

3352 128th Avenue Specific Gravity ASTM D 854

Holland, M1 49424-9263

(616) 399-3500
ERM o (616)399-3777 (tax)

N
M.

PROJECT INFORMATION

Client: ERM - Columbus Lab Project #: 00-03-02

Project: Lubrizol Sample #: GT-319'-21.5'
W.O. #:  09928.00.01 Sample Desc.: Clay Shelby Tube

PYNCNOMETER INFORMATION

Pyncnometer #: 6

| Volume of Pyncnometer: ~ 500.0 ml

Dry Weight of Pyncnometer: 165.6 grams

TEST INFORMATION

e~ Weight of Oven Dry Soil:  28.4 grams

g Weight of Pyncnometer + Water + Soil:  680.9 grams
Temperature: 25.0C

Weight of Pyncnometer + Water: 663.2 grams

Specific Gravity at 20 C: 2.65

NOTES
1 Sample used for specific gravity test was representative of the entire sample.
2 Oven dry weight determined before test.

Checked: rwo Printed 3/23/00



Dell Engi ing, Inc.
A Seemoer o e ERM G TEST REPORT
Hydraulic Conductivity ASTM D 5084

3352 128th Avenue

.= Hotland, MI $9424-9263 Flexible wall permeability using Mercury
16161 399-3500
ERM. rol6r 39-3777 (tan)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-319'to 21.5
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
Length:  7.14cm 2.81in 7.14 cm 2.81in
Diameter: 7.20 cm 2.83in 7.16 an 2.82in
Water Content: 24% 22%
Dry Density: 1.67 g/cc 104.4 pcf 1.72g/cc 107.5 pcf
Saturation: 111% 110%
PERMOMETER TEST
Permeant Liquid: .005 CaSO4 Back Pressure: 45 psi
Hydraulic gradient: 6.7 to 458 Effective Consolidation: 5 psi

Hydraulic Conductivitv VS Time

8.0E-08
§ 6.0E-08 T ' Py ° ' ——————
'S 4.0E-08 - %
G i :
vt 2.0E-08
0.0E+00 = — |
0:00 1:00 2:00 3:00 4:00 5:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 5.5E-08 cm/sec

Checked: M3 Printed 4/10/00



DELL ENGINEERING INC. Page 1 of 2
PARTICLE SIZE ANALYSIS OF SOILS
. (ASTM D 422)
J’roject Name: ERM - Columbus Sample ID: GT-3
Lubrizol Sample Source: NA
Work Order No.:  09928.00.01 Sample Depth:  28'-30'
Date Collected:  3/1/2000
Soil Description: Clay
Classification: Lean Clay (CL)
Date Analyzed: 3/16/2000 - 3/20/2000 Performed By: = DIM
Location of Test: ERM - Soils Lab Checked By: S
PRE SIEVE AND HYDROMETER TEST
Mass of Total Sample (g): 925.2 Sample Passing #10 Sieve (g): 895.4
Sample Used for Hydrometer (g): 52.0
SIEVE | RETAINED () | _ FINER __ ] Mass of Sample Represented (g): 53.7
3/4" 0.0 100.0%  {Specific Gravity: 2.57
3/8" 2.1 99.8% J|Correction factor a: 1.02
#4 9.3 98.8%  |Hydrometer ID: 91-15601
#10 18.4 96.8% [[Dispersion Device: Apparatus A
#40 NA NA l]Dispersion Period: 1 minute
| #50 NA NA Constant K: 0.01408
S ELAPSED TEMPERATURE CORRECTED P D I
DATE TIME TIME (min) °C) READING READING (%) (mm)
[ 3716 | 838 | 0.25 19.5 50 42 [ 79.7 | 0.080 |
B 0.5 19.5 48 40 75.9 0.058
i 8:39 1 19.5 46 38 72.1 0.042
IL 8:40 2 19.5 44 36 68.3 0.030
8:42 4 19.5 43 35 66.4 0.021
8:46 8 19.5 42 34 64.5 0.015
I 8:53 15 19.5 40 32 60.7 | o.01l |
9:08 30 19.5 37 29 55.1 0.008
9:38 60 19.5 33 25 475 0.006
10:38 120 19.5 29 21 39.9 0.004
" 12:38 240 19.5 25 17 32.3 0.003
16:38 480 20.0 22 14 26.6 0.002
| 317 8:38 1440 19.0 19 11 20.9 0.001
Il 3/18 8:38 2880 ___ 19.0 16 8 15.2 0.001
POST HYDROMETER SIEVE
| SIEVE RETAINED (g) | CORRECTED (g) FINER “
{ #40 3.6 62.0 90.1% |
I #100 3.4 58.5 83.8% i
#200 1.9 327 80.2% |
. NOTES: '

1: Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.
2: Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name:  ERM - Columbus Sample ID: GT-3
Lubnzol Sample Source: NA
Project Number: (09928.00.01 Sample Depth:  28°-30°

Date Collected: 3/1/2000

Soil Description: Clay
Classification:  Lean Clay (CL)

Date Analyzed: 3/16/2000 - 3/20/2000 Performed By: DIM
Location of Test: ERM - Soils Lab Checked By: G

GRAIN SIZE DATA

GRAIN SIZE % FINER I
Si 3/4° 100.0 |
3/8" 99.8 1.2 % Gravel
24 (4.75 mm) 98.8 2.0 % Coarse Sand
#10(2.00mm) 96.8 6.7 & Medium Sand
F40(425um) 90.1 9.9 % Fine Sand
#100(150um) 83.8 80.2 % Fines
#200(75um) 80.2
HYDROMETER] 80um 9.7
| 4um 399
| lum 15.2
GRAIN SIZE DISTRIBUTION
GRAVEL 34D ST CLAY
Coarse l Mecdum ] Fine
100 f v y
r ALl
£” E T
L d m v 7 ;
5 . SRS N
> ! i Y i N :
=aw ; —— ~
2o I , N
= ! P, [ ™ :
g% ‘ A R :
p a0 LI | | RN .
a = BRE T g T :
o L1 it . ~
SIS i | J
100 10 0l 0.1 0.001

GRAIN SIZE (mm)



Dell Engineering, Inc.
H A Member ot the ERM Group

pp—

3352 128th Avenue
Holland, Ml 49424-9263

(616) 399-3500
ERM o (616)399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus

TEST REPORT
Atterberg Limits ASTM D 4318

Lab Project #: 00-03-02

Project: Lubrizol Sample #: GT-3 28"-30'
W.O.#: 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 21 22 23
o/ Blows: 29 21 13
M.C.: 26.3% 27.6% 30.0%
LIQUID LIMIT
30.5%
30.0%
. 29.5% NG .
T 29.0%
- 285% —~
. 28.0%
= 275% e
27.0%
26.5% T~
26.0%
25.5%
0 5 10 15 20 25 30 35
Blows (N)
L4
LIQUID LIMIT: 27
PLASTIC LIMIT TEST RESULTS
Tin #: 16 20
M.C.: 17.6% 17.8%

PLASTIC LIMIT: 17.7
PLASTICITY INDEX: 9.3

Checked: M Printed 3/23/00



Dell Engineering, Inc.

A Member ot the ERM Group

3332 128th Avenue
Holland, M} 49424-9263
16163 399-350V

1616} I9-3777 (lax)

PROJECT INFORMATION

Client:
Project:
W.O. #:

ERM - Columbus
Lubrizol
09928.00.01

PYNCNOMETER INFORMATION

Pyncnometer #:
Volume of Pyncnometer:
Dry Weight of Pyncnometer:

TEST INFORMATION

NOTES

Weight of Oven Dry Soil:

Weight of Pyncnometer + Water + Soil:
Temperature:

Weight of Pyncnometer + Water:

Specific Gravity at 20 C:

1 Sample used for specific gravity test was
2 Oven dry weight determined before test.

TEST REPORT
Specific Gravity ASTM D 854

Lab Project #: 00-03-02
Sample #: GT-3 28-30
Sample Desc.: Clay Shelby Tube

1
500.0 ml
178.7 grams

29.8 grams
695.2 grams
220C
677.0 grams

2.57

representative of the entire sample.

Checked: ™M™

Printed 4/21/00



Dell Engineering, Inc.
k e oo ek o TEST REPORT
- 3352 128th Avenue Hydraulic Conductivity ASTM D 5084
: Holland, Ml 49424-9263 Flexible wall permeability using Mercury
(616} 399-3500
ERMG (616) 399-3777 (tax)
PROJECT INFORMATION
Client: ERM - Columbus _ Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-328'- 30
W.O. #: 09928.00.01 | Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
-’ Length:  8.06 cm 317in 8.05 cm 3.17in
Diameter:  7.25 cm 2.85in 724 cm 2.85in
Water Content: 20% 21%
Dry Density: 1.77 g/cc 110.3 pcf 1.76 g/cc 109.7 pcf
Saturation: 112% 115%
.. -/PERMOMETER TEST
Permeant Liquid: .005 CaSO4 | Back Pressure: 45 psi
Hydraulic gradient: 7.7 to 448 Effective Consolidation: 5 psi
- Hydraulic Conductivity VS Time
1.5E-07
= ®
g 1.0E-07 v,
L 5.0E-08 . B $ ®
RV
0.0E+00 — ! + . + — —— —
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 4.4E-08 cm/sec

Checked: MW9B Printed 4/10/00



DELL ENGINEERING INC. Page 1 of 2
PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)
’roject Name: ERM - Columbus Sample 1D: GT-4
Lubrizol Sample Source: NA
Work Order No.:  09928.00.01 Sample Depth:  16'-18.5°
Date Collected: 3/1/2000
Soil Descniption: Clay
Classification: Lean Clay (CL)
Date Analyzed: 3/20/2000 - 3'23:2000 Performed By:  DIM
Location of Test: ERM - Soils Lab Checked By: [ 425 3
PRE SIEVE AND HYDROMETER TEST
Mass of Total Sample (g): 601.0 Sample Passing #10 Sieve (g): 601.0
Sample Used for Hydrometer (g): 53.0
FINER Mass of Sample Represented (g): 53.0
100.0%  JSpecific Gravity: 2.69
100.0% Correction factor a: 0.99
100.0% Hydrometer ID: 91-15601
100.0% JDispersion Device: Apparatus A
NA IDispersion Period: 1 minute
NA Constant K: 0.01344
ELAPSED | IEMPERATURE “CORRECTED | P | D l
DATE TIME TIME (min) °Q) READING READING (%) (mm)
121 :39 25 20.0 57 49 91.5 0.071 |
0.5 20.0 54 46 85.9 0.052
8:40 1 20.0 52 44 82.2 0.037
8:41 2 200 50 42 78.5 0.027
8:43 4 20.0 49 41 76.6 0.019
8:47 8 20.0 46 38 71.0 0.014
8:54 15 20.0 43 35 65.4 0.011
9:09 30 200 39 31 579 0.008
9:39 60 20.0 34 26 48.6 0.006
10:39 120 200 30 2 41.1 0.004
12:39 240 21.0 by 20 374 0.003
16:39 480 21.0 24 17 31.8 0.002
3722 8:39 1440 19.5 21 13 . 243 0.001
| 3723 8:39 2880 19.0 20 | 12 224 O.u
POST HYDROMETER SIEVE
SIEVE | RETAINED (g) |
#40 0.0
#100 0.2
#200 0.3

1: Composite correction used to correct hydrometer readings (o account for dispersing agent in the water,
temperamure changes, and reading at the top of the meniscus.
2: Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS

(ASTM D 422)
Project Name:  ERM - Columbus Sample ID: GT-4
Lubrizol Sample Source: NA
Project Number: 09928.00.01 Sample Depth:  16'-18.5'

Date Collected: 3/1/2000

Soil Description: Clay
Classification: Lean Clay (CL)

Date Analyzed: 3/20/2000 - 3/23/2000 Performed By: DIM
Location of Test: ERM - Soils Lab Checked By: e
GRAIN SIZE DATA
I GRAIN SIZE % FINER
SIEVE 3/4" 100.0
3/8" 100.0 0.0 % Gravel
#4 (4.75 mm) 100.0 0.0 % Coarse Sand
#10(2.00mm) 100.0 0.0 % Medium Sand
#40(425um) 100.0 0.9 % Fine Sand
#100(150um) 99.6 99.1 % Fines
#200(75um) 99.1
HYDROMETE Tlum 91.5
4um 41.1
| Tum 224
GRAIN SIZE DISTRIBUTION
SAND
GRAVEL Coarse | et | = SILT CLAY
100 : -
%0 M ™
g AN
E 80
70
P AN
& N
£ s0 N
= N
40
" 30
[~
& 20 3
10
0 i
100 10 i 0.1 0.01 0.001

GRAIN SIZE (mm)



Dell Engineering, Inc.

A Member ot the ERM Group

31352 128th Avenue
Holland, Ml 49424-9263

(616) 3921500
ERM, (616) W9-3777 (tax)
PROJECT INFORMATION

Client: ERM - Columbus

TEST REPORT

Atterberg Limits ASTM D 4318

Lab Project #: 00-03-02

Project: Lubrizol Sample #: GT416'-18.5
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 24 19 13
Blows: 35 23 13
MC.: 28.6% 31.0% 32.5%
LIQUID LIMIT
3.0% - - l
— . e~
320% 1# \\ :
31.5% - ~—— 5
5 31.0%
U 305w - e
295% S~ 4
29.0% - o~ \* 1
285% -
280% ; ' |
0 5 10 15 20 25 3 35 40
Blows (N)
LIQUID LIMIT: 30
PLASTIC LIMIT TEST RESULTS
Tin #: 17 22
M.C.: 19.3% 19.3%
PLASTIC LIMIT: 19.3
PLASTICITY INDEX: 10.7

Checked: ™4™

Printed 4/6/00



L - Dell Engineering, Inc. TEST REPORT

A Member ot the ERM Group

3352 128th Avenue Specific Gravity ASTM D 854

Holland, M} 49424-9263

(616) 39Y-3500
ERM g (616)399-3777 (tax)

™

PROJECT INFORMATION

Client: ERM - Columbus Lab Project #: 00-03-02

Project: Lubrizol Sample #: GT-416-18.5
W.O.#: 09928.00.01 | Sample Desc.: Clay Shelby Tube

PYNCNOMETER INFORMATION

Pyncnometer #: 7
- Volume of Pyncnometer: ~ 500.0 ml
Dry Weight of Pyncnometer: 178.7 grams
TEST INFORMATION
.y Weight of Oven Dry Soil:  26.6 grams

Weight of Pyncnometer + Water + Soil: 693.9 grams
Temperature: 200C
Weight of Pyncnometer + Water: 677.2 grams

Specific Gravity at 20 C: 2.69

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: M Printed 4/6/00



Dell Engi ing , Inc.
vty b TEST REPORT
Hydraulic Conductivity ASTM D 5084

3352 128th Avenue

; Holland, Mi 4%424-9263 Flexible wall permeabiity using Mercury
16161 399-3500
ERM. 1616, I99-3777 (tax}
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT416-18.5
W.O. # 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
Length: 7.22cm 2.84in 6.53 cm 2.57 in
Diameter:  6.51 cm 2.56 in 7.30 cm 2.87in
Water Content: 21% 24%
Dry Density: 1.89g/cc 118.2 pcf 1.63 g/cc 101.8 pcf
Saturation: 133% 99%
. .PERMOMETER TEST
Permeant Liquid: .005 CaSO4 Back Pressure: 45 psi
Hydraulic gradient: 158 to  49.2 Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

20E-07 —
1.5E-07 - e — oo - ®
1.0E-07 —
5.0E-08 -
0.0E+00 -
0:00 1:00 2:00

Time (hours)

k (cm/sec)

J SOE—

Average Stabilized Hydraulic Conductivity k: 1.4E-07 cm/sec

Checked: MIT> Printed 4/10/00
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DELL ENGINEERING INC. Page 1 of 2
PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)
roject Name: ERM - Columbus Sample ID: GT-4
Lubrizol Sample Source: NA
Work Order No.:  09928.00.01 Sample Depth:  28'-30.5'
Date Collected:  3/1/2000
Soil Description: Clay
Classification: Lean Clay (CL)
Date Analyzed: 3/21/2000 - 3/24/2000 Performed By: DIM
Location of Test: ERM - Soils Lab Checked By: o
PRE SIEVE AND HYDROMETER TEST
Mass of Total Sample (g): 477.3 Sample Passing #10 Sieve (g): 474.0
Sample Used for Hydrometer (g): 51.0
W/ [ SIEVE | RETAINED (g) |  FINER __ JMass of Sample Represented (g): 51.4
|| 3/4" 0.0 100.0%  |ISpecific Gravity: 2.72
3/8" 0.0 100.0%  JiCorrection factor a: 0.99
| #4 0.7 99.9% [[Hydrometer ID: 91-15601
Ir #10 1.6 99.5% [[Dispersion Device: Apparatus A
#40 NA NA |[Dispersion Period: 1 minute
IL_#0 NA NA lConstant K: 0.01344
— | ELAPSED |[TEMPERATURE] CORRECTED P | D |
| DATE TIME TIME (min) (°0) READING READING (%) (mm)
Ir 3722 8:27 025 |  20.0 | 55 47 90.6 | 0.073 ]
1 0.5 20.0 54 46 88.7 0.052
8:28 1 20.0 53 45 86.7 0.037
t 8:29 2 20.0 53 45 86.7 0.026
8:31 4 20.0 53 45 86.7 0.019
8:35 8 20.0 52 44 84.8 0.013 ||
\r 8:42 15 20.0 51 43 829 | 0.010
I 8:57 30 20.0 48 40 77.1 0.007
fi 9:27 60 20.0 45 37 71.3 0.005
I 10:27 120 20.0 41 33 63.6 0.004
12:27 240 20.0 37 29 55.9 0.003
16:27 480 21.0 33 26 50.1 0.002
I 3723 8:27 1440 19.0 28 20 38.6 0.001
3724 8:27 2880 19.5 25 17 32.8 0.001
POST HYDROMETER SIEVE
SIEVE RETAINED (g) | CORRECTED (g) FINER ||
#40 1.0 9.3 97.6% |
#100 1.4 13.0 94.8% "
#200 0.9 8.4 93.1%
__NOTES: - -

Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.
2: Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC.

Project Name:

PARTICLE SIZE ANALYSIS OF SOILS

ERM - Columbus
Lubnzol

Project Number: 09928.00.01

Soil Description: Clay

(ASTMD

422)

Sample ID:
Sample Source: NA

Sample Depth:  28'-30.5°
Date Collected: 3/1/2000

GT4

Page 2 of 2

Classification: Lean Clay (CL)
Date Analyzed: 3/21/2000 - 3/24/2000 Performed By: DIM
Location of Test: ERM - Soils Lab Checked By: I3
GRAIN SIZE DATA
—
GRAIN SIZE % FINER
3/4" 100.0
3/8° 100.0 0.1 % Gravel
#4 (4.75 mm) 99.9 0.4 % Coarse Sand
#10(2.00mm) 99.5 1.9 & Medium Sand
#40(425um) 97.6 4.5 % Fine Sand
#100(150um) 94.8 93.1 % Fines
F200(75um) 93.1
HYDRO 73um 90.6
Sum 71.3
lum 32.8
GRAIN SIZE DISTRIBUTION
GRAVEL SAND .
Coarse | Mediom |  Fine SILT Y
100 g T 7
£ % : ‘ -
S ‘
& ! :
N } ] i
= | |
z ® i
Z 50 :
& 40 i | J | } ‘:l
%,oi L ik e
x L \ - !
£ - ? ; . :
10 | ‘
0 bl —
100 10 01 0.01 0.001

GRAIN SIZE (mew)



| Dell Engineering, Inc.
A Member ot the ERM Group

5

3352 128th Avenue
Holland, Ml 49424-9263

TEST REPORT
Atterberg Limits ASTM D 4318

: (616) 399-3500
El{MG (616) 399-3777 (tax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample#: GT-4 28'-30.5'
W.O. # 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 23 16 20
Blows: 35 27 16
M.C.: 37.6% 39.1% 41.8%
LIQUID LIMIT
43.0% -
42.0% !
. 41.0% 1 ‘\‘
< s0.0% ~J
= 39.0% x\
38.0% ~
37.0% .
0 5 10 15 20 25 30 35 40
Blows (N)
LIQUID LIMIT: 40
PLASTIC LIMIT TEST RESULTS
Tin #: 14 21
M.C.: 22.4% 23.0%
PLASTIC LIMIT: 22.7
PLASTICITY INDEX: 17.3
Checked: M¥C

Printed 4/6/00



Dell Engineering, Inc. TEST REPORT

A Member of the ERM Group

3352 12Bth Avenue Specific Gravity ASTM D 854

Holland, M 4H424-9263

(6lo} I¥-35

PROJECT INFORMATION

Client: ERM - Columbus Lab Project #: 00-03-02

Project: Lubrizol Sample #: GTH4 28-30.5
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube

PYNCNOMETER INFORMATION

Pyncnometer #: 7
Volume of Pyncnometer:  500.0 ml
Dry Weight of Pyncnometer:  178.7 grams

TEST INFORMATION

— Weight of Oven Dry Soil:  39.2 grams

s Weight of Pyncnometer + Water + Soil:  701.7 grams
Temperature: 230C

Weight of Pyncnometer + Water: 676.9 grams

Specific Gravity at 20 C: 2.72

NOTES
1 Sample used for specific gravity test was representative of the entire sample.
2 Oven dry weight determined before test.

Checked: MJr3 Printed 4/6/00



{ Dell Engineering, Inc.
HH A Member of the ERM Group

PR = T 3352 128th Avenue
Holland, MI 49424-9263

. (616) 399-3500
ERM o (616)399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercury

Lab Project #: 00-03-02

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 21.6  to

43.

Project: Lubrizol Sample #: GT-428-30.5'
W.O. #: (09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
- Length:  8.10cm 3.19in 8.12 cm 3.20in
Diameter:  7.26 cm 2.86 in 7.29 cm 2.87 in
Water Content: 23% 26%
Dry Density: 1.63 g/cc 101.9 pcf 1.58 g/cc 98.8 pcf
Saturation: 94% 100%
. .PERMOMETER TEST

Back Pressure: 45 psi
9 Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

1:00

W
2.0E-07
Y 1.5E-07 2 - ° L
) ®
£ LO0E-07
o
T 5.0E-08
0.0E+00 S ]
0:00

Time (hours)

Average Stabilized Hy&raulic Conductivity k: 1.5E-07 cm/sec

Checked: ™+ Printed 4/11/00



DELL ENGINEERING INC. Page 1 of 2

PARTICLE SIZE ANALYSIS OF SOILS

(ASTM D 422)
roject Name: ERM - Columbus Sample ID: GT-5
Lubnzol Sample Source: NA
Work Order No.:  (09928.00.01 Sample Depth:  18'-20.5°
Date Collected:  3/1/2000

Soil Description: Clay
Classification: Lean Clay (CL)
Date Analyzed: 372872000 - 3312000 Performed By:  GAL
Location of Test: ERM - Soils Lab Checked By: r s

PRE SIEVE AND HYDROMETER TEST

1: Composite correction used to correct hydrometer readings to account for dispersing agent in the water,

temperature changes, and reading at the top of the meniscus.
2: Poruon used for hydrometer test was that passing the #10 sieve.

Mass of Total Sample (g): 562.6 Sample Passing #10 Sieve (g): 560.1
Sample Used for Hydrometer (g): 50.7
Mass of Sample Represented (g): 50.9
Specific Gravity: 2.69
Correction factor a: 0.99
Hydrometer ID: 91-15601
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01344
: ELAPSED | TEMPERATURE [ CORRECTED | P D
DATE TIME TIME (min) °0) | READING READING (%) (mm)
3729 ] 0.5 =00 ] 59 s 875 ] 0.0/
0.5 20.0 51 43 83.6 0.054
8:12 1 20.0 50 42 81.6 0.038
8:13 2 20.0 48 40 71.8 0.028
8:15 4 20.0 47 39 75.8 0.020
8:19 8 20.0 45 37 71.9 0.014
F 8:26 15 20.0 43 35 68.0 0.011
8:41 30 20.0 40 32 62.2 0.008
F 9:11 60 20.0 36 28 54.4 0.006
10:11 120 20.0 33 25 48.6 0.004
12:11 240 2.0 ‘ 29 21 40.8 0.003 |i
16:11 480 20.0 25 < 17 33.0 0.002 “
3/30 8:11 1440 19.0 2] 13 25.3 0.001 |}
331 811 2880 18.5 20 12 23.3 | 0.001 |
T S e ——— J]
POST HYDROMETER SIEVE
SIEVE | RETAINED (g) ]| CORRECTED (g) |
#40 0.4 4.4
#100 0.3 33
7200 0.7 77
NOTES: -



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS

(ASTM D 422)
Project Name:  ERM - Columbus Sample ID: GT-5
Lubrizol Sample Source: NA
Project Number: 09928.00.01 Sample Depth:  18'-20.5°

Date Collected: 3/1/2000

Soil Description: Clay
Classification:  Lean Clay (CL)

Date Analyzed: 3/28/2000 - 3/31/2000 Performed By: GAL
Location of Test: ERM - Soils Lab Checked By: M
GRAIN SIZE DATA
[ GRAIN SIZE % FINER ||
SIEVE|[ 3/4" 100.0
: IF 3/8" 100.0 0.1 % Gravel
#4 (4.75 mm) 99.9 0.3 % Coarse Sand
I #10(2.00mm) 99.6 0.8 % Medium Sand
{  #40(425um) 98.8 2.0 % Fine Sand
I #100(150um) 98.2 96.8 % Fines
t  #200(75um) 96.8 -
HYDROMETE 74um 87.5
4um 48.6
lum 23.3
GRAIN SIZE DISTRIBUTION
SAND
- GRAVEL Coarse | Medium { Fine SILT CLAY
100 - e U NS,
E 90
g 80 S
0
& N
5 60 \N
E 50
40 AN
% 30 N
E"". 2 : \4_*
10
0 —i
100 10 1 0.1 0.01 0.001

GRAIN SIZE (mm)



Dell Engineering, Inc. TEST REPORT

BECSSNEDN A Member ot the ERM Group

3352 128th Avenue Atterberg Limits ASTM D 4318

Holland. M 49424-9263

1616) 399-35(V
ERM' 16163 I-3777 (tax)

PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-518-20.5
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 13 14 21
Blows: 24 18 35
MC.: 32.0% 32.8% 22.3%
LIQUID LIMIT
0.0% - :
35.0%
~ 300% T ‘
\
- 250% :
Y 200 )
= 1s0%
100%
5.0% :
0.0% ‘ —
0 5 10 15 20 25 30 35 40
Blows (N)
LIQUID LIMIT: 30
PLASTIC LIMIT TEST RESULTS
Tin #: 18 16
MC. 19.5% 20.1%
PLASTIC LIMIT: 19.8
PLASTICITY INDEX: 10.2

Checked: FO5 Printed 4/6/00



N

|

ERM.

PROJECT INFORMATION
Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01
PYNCNOMETER INFORMATION
Pyncnometer #:
(- Volume of Pyncnometer:
Dry Weight of Pyncnometer:
TEST INFORMATION
Weight of Oven Dry Soil:
iy Weight of Pyncnometer + Water + Soil:
Temperature:
Weight of Pyncnometer + Water:
. Specific Gravity at 20 C:
W/
NOTES

Dell Engineering, Inc.

A Member of the ERM Group

3352 128th Avenue
Holland, M1 49424-9263
(616) 399-3500

(616) 399-3777 (tax)

2 Oven dry weight determined before test.

TEST REPORT
Specific Gravity ASTM D 854

Lab Project #:

Sample #:

Sample Desc.:

8
500.0 ml
176.8 grams

26.4 grams
691.5 grams
250C
674.9 grams

2.69

00-03-02
GT-5 18'-20.5'
Clay Shelby Tube

1 Sample used for specific gravity test was representative of the entire sample.

Checked: w3

Printed 4/7/00



Dell Engi ing, Inc.
IS p et me ERM o TEST REPORT
Hydraulic Conductivity ASTM D 5084

3352 125th Avenue

Holland, Mi 49423-9263 Flexible wall permeability using Mercury
(616} 3993500
ERM. 16161 IM-I77T (tax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-518-20.5
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
Length: 7.50 cm 2.95in 7.50 cm 295in
Diameter: 7.20 am 2.83in 7.20 cm 2.83in
Water Content: 23% 24%
Dry Density: 1.59g/cc 99.5 pcf 1.59g/cc 99.1 pcf
Saturation: 89% 92%
.. -PERMOMETER TEST
Permeant Liquid: .005 CaSO4 Back Pressure: 45 psi
Hydraulic gradient: 122 to  47.0 Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

k (cm/sec)
o
m
S

000 1:00 2:00 3:00 4:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 6.0E-08 cmm/sec

Checked: M« Printed 4/10/00



1: Composite correction used to correct hydrometer readings to account for dispersing agent in the water,

temperature changes, and reading at the top of the meniscus.
2: Portion used for hydrometer test was that passing the #10 sieve.

DELL ENGINEERING INC. Page 1 of 2
PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)
-
2roject Name: ERM - Columbus Sample ID: GT-5
Lubrizol Sample Source: NA
Work Order No.:  (09928.00.01 Sample Depth:  28'-30’
Date Collected:  3/1/2000
Soil Description: Clay
Classification: Lean Clay (CL)
Date Analyzed: 3/29/2000 - 4/3/2000 Performed By:  GAL
Location of Test: ERM - Soils Lab Checked By: rars
PRE SIEVE AND HYDROMETER TEST
Mass of Total Sample (g): 567.5 Sample Passing #10 Sieve (g): 566.5
Sample Used for Hydrometer (g): 52.1
- SIEVE | RETAINED (p) FINER __ ||Mass of Sample Represented (g): 52.2
3/4" 0.0 100.0% Specific Gravity: 2.79
3/8" 0.0 100.0% Correction factor a: 0.97
#4 0.3 99.9% Hydrometer ID: 91-15601
#10 0.7 99.8% Dispersion Device: Apparatus A
#40 NA NA Dispersion Period: 1 minute
#50 NA NA {Constant K: 0.01323
ELAPSED | TEMPERATURE CORRECTED [ P | D |
DATE TIME TIME (min) °C) READING READING (%) (mm) |
3730 8:14 0.25 19.0 56 48 89.2 0.071 |
0.5 19.0 56 48 89.2 0.050
8:15 1 19.0 55 47 87.4 0.036
8:16 2 19.0 55 47 87.4 0.025
8:18 4 19.0 54 46 85.5 0.018
8:22 8 19.0 54 46 85.5 0.013
‘T 8:29 15 19.0 51 43 79.9 0.010
| 8:44 30 19.0 47 39 72.5 0.007
Il 9:14 60 19.0 43 35 65.0 0.005
“ﬁ 10:14 120 20.0 37 29 53.9 0.004
12:14 240 20.0 33 25 46.5 0.003
i 16:14 480 20.5 27 20 37.2 0.002
31 8:14 1440 18.5 23 15 27.9 0.001
|| 4/1 8:14 2880 20.5 19 12 22.3 0.001
POST HYDROMETER SIEVE
SIEVE "RETAINED (g) | CORRECTED (g) |  FINER |
#40 0.2 2.2 99.4%
#100 0.5 5.4 98.5%
#200 0.2 2.2 98.1%
. NOTES:



DELL ENGINEERING INC.

PARTICLE SIZE ANALYSIS OF SOILS

Page 2 ot 2

(ASTM D 422)
Project Name:  ERM - Columbus Sample ID: GT-5
Lubrizol Sample Source: NA
Project Number: 09928.00.01 Sample Depth:  28'-30°
Date Collected:  3/1/2000
Soil Description: Clay
Classification: Lean Clay (CL)
Date Analvzed: 3292000 - 4 3 2000 Pertormed By: GAL
Location of Test: ERM - Soils Lab Checked By: M2,
GRAIN SIZE DATA
GRAIN SIZE % FINER
St 3/4” 100.0
8" 100.0 0.1 % Gravel
#4 (4.75 mm) 99.9 0.1 % Coarse Sand
#10(2.00mm) 99.8 0.4 % Medium Sand
#40(425um) 99 .4 1.3 % Fine Sand
#100(150um) 98.5 98.1 ¥ Fines
#200(75um) 98.1
HYDROMET Tlum 89.2
l Sum 65.0
L lum 2.3
GRAIN SIZE DISTRIBUTION
GRAVEL SAND SILT CLAY
Coarse l Medum J Fme
£ 9% —— ™ =
§ 0 : i 1550 I~
z S ! RN
% —— SNIIRRE
Z 50 - g
. | | SN N
Z IR ' il ‘
2 F i J \S
=@ 4 | ; %
0 Jj{_]rt | Jﬁl‘_ j | N
[ s §
e 10 0 0.1 0.001

GRAIN SIZE (mm)



Dell Engineering, Inc.
| A Member ot the ERM Group

ST 3352 128th Avenue
N=s Holland, M1 49424-9263
(616) 399-3500

TEST REPORT
Atterberg Limits ASTM D 4318

' ERM o (616)399-3777 (tax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-5 28'-30'
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 15 19 24
P Blows: 32 28 22
MC 34.1% 34.70/0 35.80/0
LIQUID LIMIT
36.0%
~ 35.5% .\\
S 0%
> 345% \’\\
34.0% \
33.5%
0 5 10 15 20 25 30
Blows (N)
L
LIQUID LIMIT: 35
PLASTIC LIMIT TEST RESULTS
Tin #: 22 23
M.C. 22.1% 22.9%
PLASTIC LIMIT: 22.5
PLASTICITY INDEX: 12.5

Checked: M3

35

Printed 4/6/00



Dell Engineering, Inc. TEST REPORT

A Member ot the ERM Group

3352 128th Avenue Specific Gravity ASTM D 854

Holland, MJ $9424-9263

- ENEINTIT
16163 399-3500
ERM: 6161 93777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus Lab Project #: 00-03-02

Project: Lubrizol Sample #: GT-5 28™-30°

W.O. #: 09928.00.01 Sample Desc.: Clay Shelbyv Tube

PYNCNOMETER INFORMATION

Pyncnometer #: 1
Volume of Pyncnometer:  500.0 ml
Dry Weight of Pyncnometer: 178.7 grams

TEST INFORMATION

Weight of Oven Dry Soil:  31.8 grams

Weight of Pyncnometer + Water + Soil:  697.6 grams
Temperature: 200C

Weight of Pyncnometer + Water: 677.2 grams

Specific Gravity at 20 C: 2.79
NOTES

1 Sample used for specific gravity test was representative of the entire sample.
2 Oven dry weight determined before test.

Checked: M4 Printed 4/6/00



1 Dell Engineering, Inc.
\ HH A Member ot the ERM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500

(616) 399-3777 (tax)

I

“'\ Ci

ERM.

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercury

Permeant Liquid: .005 CaSO4

PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-5 28'-30°
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
“w Length: 8.14cm 3.20in 8.18 cm 3.22in
Diameter: 7.33 cm 2.89in 7.30 cm 2.87in
Water Content: 28% 27%
Dry Density: 1.54 g/cc 96.0 pcf 1.56 g/cc 97.3 pcf
Saturation: 96% 97%
__PERMOMETER TEST

Back Pressure: 45 psi

Hydraulic gradient: 122 to  46.0 Effective Consolidation: 5 psi
Hydraulic Conductivity VS Time
v
1.5E-07
$ 1.0E-07 1°
E °
S 50E08+ 2% e o -~ -
a4
0.0E+00 —— —— 2 + — +
0:00 1:00 2:00 3:00 4:00 5:00

Average Stabilized Hydraulic Conductivity k:

Time (hours)

5.0E-08 cm/sec

Checked: K™

Printed 4/20/00



DELL ENGINEERING INC Page 1 of 2
PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)
2roject Name: ERM - Columbus Sample ID: GT-6
Lubnizol Sample Source: NA
Work Order No.:  09928.00.01 Sample Depth:  16'-18.5°
Date Collected:  3/1:2000
Soil Descniption: Clay
Classification: Silty Clay (CL-ML)
Date Analyzed: 372972000 - 4/372000 Performed By:  GAL
Location of Test: ERM - Soils Lab Checked By: i
PRE SIEVE AND HYDROMETER TEST
Mass of Total Sample (g): 448.8 Sample Passing #10 Sieve (g): 448.8
Sample Used tor Hydrometer (g): 53.9
WWM&SS of Sample Represented (g): 53.9
0.0 100.0% Specitic Gravity: 2.76 -’
0.0 100.0% Correction factor a: 0.98
0.0 100.0% Hvdrometer ID: 89-20510
0.0 100.0% Dispersion Device: Apparatus A
NA NA Dispersion Period: 1 minute
NA NA Constant K: 0.01342
' ELAPSED TEMPERATURE CORRECTED P D “
DATE TIME TIME (min) (°0) READING READING (%) (mm)
l——a/so 814 | 0.25 —19.0 58 50 9.9 | 0070 }
0.5 ] 19.0 55 47 85.5 0.051
8:15 1 19.0 51 43 78.2 0.038
8:16 2 19.0 46 38 69.1 0.028
8:18 4 19.0 41 33 60.0 0.021
8:1 8 19.0 36 ] 28 50.9 0.015
8:29 15 19.0 32 24 43.6 0.012
8:44 30 19.0 28 20 36.4 0.008 Y
9:14 60 19.0 24 16 29.1 0.006
10:14 120 20.0 21 13 23.6 0.004
12:14 240 20.0 19 11 20.0 0.003
16:14 480 20.5 16 9 16.4 0.002
3/31 8:14 1440 18.5 14 6 10.9 0.001
4/] 8:14 2880 20.5 13 6 10.9 0.001
POST HYDROMETER SIEVE
" CORRECTED (g) ]
0.8 -
0.8
25

_ NOTES:

1: Composite correction used to correct hydrometer readings (0 account for dispersing agent in the water,

temperature changes. and reading at the top of the meniscus.
2: Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC. Page 2 of 2
PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)
Project Name: ERM - Columbus Sample ID: GT-6
Lubrizol Sample Source: NA
Project Number: 09928.00.01 Sample Depth:  16'-18.5'
Date Collected: 3/1/2000
Soil Description: Clay
Classification:  Silty Clay (CL-ML)
Date Analyzed: 3/29/2000 - 4/3/2000 Performed By: GAL
Location of Test: ERM - Soils Lab Checked By: M
GRAIN SIZE DATA
|| GRAIN SIZE % FINER
SIEVE| 3/4" 100.0
3/8" 100.0 0.0 % Gravel
#4 (4.75 mm) 100.0 0.0 % Coarse Sand
#10(2.00mm) 100.0 0.2 % Medium Sand
#40(425um) 99.8 0.7 % Fine Sand
#100(150um) 99.6 99.1 % Fines
#200(75um) 99.1
HYDROMETE 70um 90.9
4um 23.6
lum 10.9
GRAIN SIZE DISTRIBUTION
SAND -
GRAVEL Coarse | Mediom T Fe SILT CLAY
100 ; — yox
g %0 N
2 80
= :
@ 6o i \ :
g \
Z 50 ;
% 40 ; \~
30 :
% 20 N
R iy
10 ; \4
0 i
100 10 1 0.1 0.01 0.00}

GRAIN SIZE (mm)
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ERM.

Dell Engineering, Inc.

A Member ot the ERM Group

3352 128th Avenue
Holland. Ml 49424-9263
1616) 399-3500

1616) IM-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. # 09928.00.01

LIQUID LIMIT TEST RESULTS

Tin #: 13

Blows: 32

24.0%
238%
236%
23.4%
22%
23.0%
28%
26%
24%

M.C.

M.C: 22.3%

TEST REPORT
Atterberg Limits ASTM D 4318

Lab Project #: 00-03-02
Sample #: GT-616-18.5°
Sample Desc.: Clay Shelby Tube

6 21
22 16
23.5% 23.8%

LIQUID LIMIT

-4+ A

N i

T~

X&

Iy

N~

~

PLASTIC LIMIT TEST RESULTS

Tin #: 16
M.C.Z l7.6°/o

15 20 25 30 35
Blows (N)

LIQUID LIMIT: 23

18
17.8%

PLASTIC LIMIT: 17.7
PLASTICITY INDEX: 53

Checked: o Printed 4/6/00



. Dell Engineering, Inc.

1 A Member of the ERM Group
—~ 3352 128th Avenue
i =. Holland, M1 49424-9263
(616} 399-3500
ERM o (616) 3993777 (tax)
PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

PYNCNOMETER INFORMATION

Pyncnometer #:

~/ Volume of Pyncnometer:
Dry Weight of Pyncnometer:

TEST INFORMATION
- Weight of Oven Dry Soil:
i Weight of Pyncnometer + Water + Soil:

Temperature:
Weight of Pyncnometer + Water:

Specific Gravity at 20 C:

NOTES

TEST REPORT
Specific Gravity ASTM D 854

Lab Project #: 00-03-02
Sample #: GT-6 16'-18.5
Sample Desc.: Clay Shelby Tube

2
500.0 ml
180.8 grams

24.0 grams
694.8 grams
200C
679.5 grams

2.76

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: MJI>

Printed 4/6/00



Dell Engineering, Inc. TEST REPORT

A Member ot the ERM Group

.. 3352 128th Avenue Hydraulic Conductivity ASTM D 5084
oS Holland, MI 49424-9203 Flemible wall permeability using Mercury
16161 399-350U
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-6 16-18.5°
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intal Final
Length: 623 cm 245in 6.20 cm 2.44in
Diameter:  7.16 cm 2.82in 7.07 cm 2.78in
Water Content: 25% 24%
Dry Density: 1.57 g/cc 98.0 pcf 1.62 g/cc 101.1 pcf
Saturation: 92% 94%
_PERMOMETER TEST
Permeant Liquid: .005 CaSO4 Back Pressure: 45 psi
Hydraulic gradient: 8.3 to 643 Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

25E-07 -
2.0E-07 +
1.5E-07 o ® o
1.0E-07 + 1

5.0E-08 -
0.0E+00 -

0:00 1:00 2:00

Time (hours)

.

k (em/sec)

d

Average Stabilized Hydraulic Conductivity k: 1.6E-07 cm/sec

Checked: Fs% Printed 4/20/00



DELL ENGINEERING INC. Page 1 of 2
PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)
2roject Name: ERM - Columbus Sample ID: GT-6
Lubrizol Sample Source: NA
Work Order No.:  09928.00.01 Sample Depth:  28'-30'
' Date Collected:  3/1/2000
Soil Description: Clay
Classification: Lean Clay (CL)
Date Analyzed: 3/31/2000 - 4/7/2000 Performed By:  GAL
Location of Test: ERM - Soils Lab Checked By: [ ET S
PRE SIEVE AND HYDROMETER TEST
Mass of Total Sample (g): 409.5 Sample Passing #10 Sieve (g): 376.2
Sample Used for Hydrometer (g): 54.2
~ SIEVE | RETAINED (g) | FINER __ [|Mass of Sample Represented (g): 59.0
3/4" 8.0 98.0% j"Speciﬁc Gravity: 2.83
3/8" 4.4 97.0% Correction factor a: 0.96
#4 7.0 95.3% Hydrometer ID: 89-20510
#10 13.9 91.9% Dispersion Device: Apparatus A
#40 NA NA Dispersion Period: 1 minute
| #50 ~_NA NA Constant K: 0.01305
S ~ ELAPSED | TEMPERATURE CORRECTED | P D l
DATE TIME TIME (min) 0O READING READING (%) (min)
4/5 8:15 0.25 19.0 48 40 65.1 0.076
0.5 19.0 45 37 60.2 0.055
8:16 1 19.0 43 35 57.0 (.040
8:17 2 19.0 42 34 55.3 0.028
8:19 4 19.0 . 41 33 53.7 0.020
8:23 8 19.0 39 31 504 0.015
W 8:30 15 19.0 37 29 47.2 0.011
IR 8:45 30 19.0 34 26 42.3 0.008
I 9:15 60 19.0 30 22 35.8 0.006
( 10:15 120 20.0 27 19 30.9 0.004
] 12:15 240 20.0 24 16 26.0 0.003
f 16:15 480 20.5 21 14 22.8 0.002
I 46 8:15 1440 20.5 18 11 17.9 0.001
a7 815 2880 20.0 16 8 13.0 | 0.001
POST HYDROMETER SIEVE
[T SIEVE | RETAINED (g) | CORRECIED (g) FINER
{ #40 4.4 30.5 84.4%
it #100 4.3 29.8 T1.1%
I #200 3.0 20.8 0%
__ NOTES: -

1: Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.
2: Portion used for hydrometer test was that passing the #10 sieve.
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PARTICLE SIZE ANALYSIS OF SOILS

(ASTM D 422)
Project Name:  ERM - Columbus Sample ID: GT-6
Lubnzol Sample Source: NA
Project Number: 09928.00.01 Sample Depth:  28°-30°

Date Collected: 3/12000

Soil Descripuon: Clay
Classification: Lean Clay (CL)

Date Analyzed: 33172000 - 4/7/2000 Performed Bv: GAL
Location of Test: ERM - Soils Lab Checked By: M3

GRAIN SIZE DATA

GRAIN SIZE % FINER
SIEV 3/4" 98.0
3/8° 97.0 4.7 % Gravel
#4 (4.75 mm) 95.3 3.4 % Coarse Sand
#10(2.00mm) 91.9 7.5 % Medium Sand
#40(425um) 84 4 12.4 % Fine Sand
#100(150um) 71 72.0 % Fines
£200(75um) T2.0
HYDROMET 76um 65.1
| 4um 30.9
| lum 13.0
GRAIN SIZE DISTRIBUTION
SAND
GRAVEL Coarse | Mediom I P SILT CLAY
g% : j#h—*l. {— -+
Tl P! e L
w P RER
2 A P R N
— * N
Z. L | ] IS
x & T A T
Z%0 ' L L —
= % ‘ 1 e
-E,'Jo I ‘ iy ‘ . A
S ILEN R TN
TN [ .
1 i ‘l % { ' - f'i J W
0 SRS i ! 1
100 10 01 021 0.001

GRAIN SIZE (mm)



L Dell Engineering, Inc.
HH A Member of the ERM Group

3352 128th Avenue

TEST REPORT
Atterberg Limits ASTM D 4318

N : Holland, MI 49424-9263
(616) 399-3500
ERM'3 (616} 399-3777 (tax)
PROJECT INFORMATION
Client: ERM - Columbus Lab Project #: 00-03-02
Project: Lubrizol Sample #: GT-6 28-30'
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
LIQUID LIMIT TEST RESULTS
Tin #: 15 21 22
o’ Blows: 35 29 19
M.C. 24.0% 25.2% 26.5%
LIQUID LIMIT
27.0%
26.5% <
o 26.0%
U 255% B
St 25.0% N
" 245% ~
24.0% \T
23.5% + !
0 5 10 15 20 25 30 35 40
Blows (N)
W
LIQUID LIMIT: 25.5
PLASTIC LIMIT TEST RESULTS
Tin #: 23 24
M.C. 16.3% 16.7%
PLASTIC LIMIT: 16.5
PLASTICITY INDEX: 9.0

Checked: M43 Printed 4/7/00



Dell Engineering, Inc. TEST REPORT

A Member ot the ERM Group

3352 128th Avenue Specific Gravity ASTM D 854

Holland, M 49424-9263

6l6) 3943500
ERM‘ 16161 399377 (1ax)

PROJECT INFORMATION

Client: ERM - Columbus Lab Project #: 00-03-02

Project: Lubrizol Sample #: GT-6 28-30

W.O. # 09928.00.01 Sample Desc.: Clay Shelby Tube

PYNCNOMETER INFORMATION

Pyncnometer #: 6
Volume of Pyncnometer:  500.0 ml
Dry Weight of Pyncnometer:  165.6 grams

TEST INFORMATION

Weight of Oven Dry Soil: 23.2 grams

Weight of Pyncnometer + Water + Soil:  678.9 grams
Temperature: 19.0C

Weight of Pyncnometer + Water: 663.9 grams

Specific Gravity at 20 C: 2.83
NOTES

1 Sample used for specific gravity test was representative of the entire sample.
2 Oven dry weight determined before test

Checked: M

Printed 4/6/00



Dell Engi ing, Inc. ;
tL HH A hﬁembe?c%thneeliiﬁl(‘jrgoup ne TEST REPORT
Hydraulic Conductivity ASTM D 5084

S 3352 128th Avenue
u Holland, MI 49424-9263 Flexible wall permeability using Mercury
(616) 399-3500
ERM e (616)399-3777 (fax)
PROJECT INFORMATION -
Client: ERM - Columbus “Lab Project #: 00-03-02
Project: Lubrizol | Sample #: GT-6 28'-30°
W.O. #: 09928.00.01 Sample Desc.: Clay Shelby Tube
SAMPLE INFORMATION
Intial Final
- Length:  7.35cm 2.89in 7.35 cm 2.89in
Diameter: 7.30 cm 2.87 in 7.30 cm 2.87in
Water Content: 21% 15%
Dry Density: 1.83g/cc 114.0 pcf 194 g/cc 121.0 pcf
Saturation: 109% 90%
..... PERMOMETER TEST
Permeant Liquid: .005 CaSO4 Back Pressure: 45 psi
Hydraulic gradient:  27.8 to 53.4 Effective Consolidation: 5 psi
> Hydraulic Conductivity VS Time
6.0E-08
< e
¥ 4.0E-08 °
~
E, 2.0E-08 ° L2 o
~
0.0E+00 ; L 4
0:00 1:00 2:00 3:00 4:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 2.6E-08 cm/sec

Checked: M3 Printed 4/21/00
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Well MW-05

Bouwer and Rice Slug Test Calculations *

Case 5 Well Penetratss to the Aquifer Bottom
(Slug In) K gravel pack = K formation
No Gravel Pack Drainage

Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth of Water in the Well
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack .
Yo : Water Level Displacement at time = 0
t . Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 10.28 feet

H= 10.28 feet  Notes:

L= 10 feet  H =D for this analysis

C= 6.6 w not used in this analusis

ws= 0.344 feet Lirc= 120
rc= 0.083 feet

Yo: 0.9 feet
t= 4 minutes
Yt= 0.05 feet
Calculations
(1/)* In(Yo/Yt) = 0.723
In(Re/rc) = 1/(1.1An(H/rc)+C/{Lrc))
= 3.5331
K (rc*rc*In{Re/rc)*(1/t)*In(Yo/Y1))/(2L)

1.27 feet/da = 4.5 E-04 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic

Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3

Change in Water Level (ft)

10

0.1

0.01

MW-05

-
B
B
"
I-“-lu
jun)
4 6
Time (min)

10

ERM

Date Printed: 2/11/99



Bouwer and Rice 8lug Test Calculations *

Waell MW-05
(Slug in)

Case 6: Well Penetrates lo the Aquifer Bottom
K gravel pack >> K formation
Gravel Pack Drainage

Definition Of Variables:

D Saturated Aquiler Thickness
H : Depth To the Bottom of the Gravel Pack minus
the Static Depth to Water
L=H=D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc . Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Piot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 10.28 feet
H= 10.28 feet  Notes:
L= 1028 feet L=H=D
Ce= 21 Urws= 30
B = 0.4
w= 0.344 feet
rc= 0.0833 {eet
Yo 0.6 feet
™ 6 minutes
Yim 0.02 feet
Calculations
(1) In(Yo/¥Y1) = 0.56687
In(Re/rw) = /(1. 1An(H/rw)+C/(L/rw)]
= 2.5377
K = [(rc*rc)+0.3°(rw*rw-rc*rc)) In(Re/rw)* (14) In(Yo/Y))/(2L)
- 4.07 leel/da = 1.4 E-03 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic

Conductivity of Unconfined Aquifers With Completely or Partially
~ Penetrating Wells: Water Res. Res. V.12. No. 3

ERM

(

Change in Water Level (ft)

o
-k

|

10

0.01

MW-05

4 6

Time (min)

8 10

Date Printed: 2/11/99



Bouwer and Rice Slug Test Calculations *

Well MW-05 Case 5 Wall Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack = K formation
No Gravel Pack Drainage
Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth of Water in the Well
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Waell casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time =t

Determined Values for Variables:

D= 10.28 feet

H= 10.28 feet  Notes:

L= 10 feet  H = D for this analysis

C= 6.6 rw not used in this analusis

w= 0.344 feet Lirc= 120
rc = 0.083 feet .

Yo: 1 feet
t= 3.5 minutes
Yt= 0.04 feet
Calculations
(1) In(Yo/Y1) = 0.92
In(Re/rc) = 1/(1.1/in(H/rc)+C/(L/rc))
= 3.5331
(re*rc*In{Re/rc)* (1/1)*In(Yo/Yt))/(2L)

x
non

1.61 feet/da = 5.7 E-04 cm/sec

Penetrating Wells: Water Res. Res. V.12. No. 3

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially

Change in Water Level (ft)

10

0.1

0.01

MW-05
N,
\—0
1L
\
\
\ [
iy
Tl

4

Time (min)

10

ERM

Date Printed: 2/12/99



Bouwer and Rice Slug Test Calculations *

Well MW-05 Case 6: Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack >> K formation
Gravel Pack Drainage 10 —-: T 1 SR

[
|

Definition Of Variables:

D : Saturated Aquiler Thickness

H : Depth To the Bottom of the Gravel Pack minus
the Static Depth to Water

LuHasD forCase8

C : Well Geometry Factors - from Bouwer & Rice, Figure 3

rc : Inner Radius of the Well casing

rw : Radius of the Gravel Pack

Yo : Water Level Displacement at time = 0

1 : Arbitrary Time from Recovery va Time Plot

Yi: Waler Level Displacement at time = t

R B e

Determined Values for Variables:
D= 10.28 feet

H= 10.28 feet  Notes:
L= 10.28 feet L=H=D
Cs 2.1 Urw= 30
Ba 0.4
W= 0.344 feet
rca 0.0833 feet
Yo 0.4 feet
tm 7.2 minutes SR
Yt= 0.015 feet [ S

Change in Water Level ()

Calculations . _- O —
(11)"In(Yo/Yl) = 0.45603 :

In(Re/rw) = 1/](1.1/n(H/rw)+C/(Urw))
= 26377

K = [(rc*rc)+0.3* (rw*rw-rc*rc)) In(Re/rw)*(11)*In(Yo/Y1))/(2L)
- 3.27 feet/da - 1.2 E-03 cm/sec 0.01

0 2 4 6 8 10
Time (min)

* Reference: Bouwer,H and Rice,R.C, 19786: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3

ERM ' Date Printed: 2/12/99



Bouwer and Rice Slug Test Calculations *

Well MW-06
{Slug In)

Case 5 Well Penetrates to the Aquifer Bottom
K gravel pack = K formation

No Gravel Pack Drainage

Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth of Water in the Well
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 12.93 feet

H= 12.93 feet  Notes:

L= 10 feet  H = D for this analysis

C= 6.6 rw not used in this analusis
w= 0.344 feet Lirc= 120

rc= 0.083 feet . .
Yo: 1 feet

t= 10 minutes

Yt= 0.06 feet

Calculations

(1)*"In(Yo/YY) = 0.281

In(Re/rc) 1/(1.1/n(H/rc)+C/{Lirc))

3.66746

[

(rc*rc*in(Re/re)* (14 In{Yo/Yt))/(2L)
0.51 teet/da = 1.8 E-04 cm/sec

Penetrating Wells: Water Res. Res. V.12. No. 3

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially

Change in Water Level (ft)

10

0.1

0.01

MW-06

10

15

Time (min)

20

25 30

ERM

Date Printed: 2/12/99



Bouwer and Rice Slug Test Calculations *

Well MW-08 Case 5 Well Penetrates (o the Aquifer Bottom
(Slug Out) K gravel pack = K formation
No Gravel Pack Drainage
Detinition Of Variables:

D Saturaied Aquller Thickness
H : Depth of Water in the Waell
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Waell casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
1 : Arbitrary Time from Recovery va Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 12.93 feet

Ha= 12.93 feet  Notes:

L= 10 feet  H = D for this analysis

Ca= 6.6 rw not used in this anaiusis
™ws 0344 feet Urc= 120

Icm= 0.083 feet

Yo 1.2 leet
{= 10 minutes
Yis 0.1 feet
Calculations
(1) In{Yo/Y1) - 0.248
In(Re/rc) = 1/(1.1/In(H/rc)+C/{L/rc))
= 3.68746
K = (re*rc*Iin(Re/re)* (1) In(Yo/Y1))/(2L)
- 0.45 feet/da - 1.8 E-04 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1876: A Siug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3

ERM

Change in Water Level (ft)

©
-

10

0.01

MW-08
e e e e 4 - - -
SN PN S S
—_— l -
— ¥
U [N P, o
| | ®n
=]
I:lc’é
o
D
[a]s]
0 5 10 18 20 25 30
Time (min)

Date Printed: 2/12/99
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Well

Bouwer and Rice Slug Test Calculations *

MW-06
(Slug Out)

Case 6: Well Penetrates to the Aquifer Bottom
K gravel pack >> K formation
Gravel Pack Drainage

Definition Of Variables:

D : Saturated Aquifer Thickness

H : Depth To the Bottom of the Gravel Pack minus
the Static Depth to Water
L=H=D forCase 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time =t

Determined Values for Variables:

D= 12.93 feet

H= 12.93 feet  Notes:
L= 1293 feet L=H=D
C= 2.2 L/rw= 38
B= 0.4

w= 0.344 feet

rc= 0.0833 feet

Yo: 0.25 feet

t= 25 minutes

Yt= 0.018 fest

Calculations
(iRyIn(Yo/YD) = 0.10524
In(Re/rw) = 1[(1.1An{H/rw)+C/(L/rw))
= 2.76366
K [(re*rc)+0.3* (rw*rw-rc*rc)]*In(Re/rw)*(1/)*In(Yo/Yt))/(2L)

0.65 feet/da = 2.3E-04 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic

Conductivity of Unconfined Aquiters With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3

Change in Water Level (ft)

10

0.1

0.01

MW-06

10 15
Time (min)

20

25 30

ERM

Date Printed: 2/12/99



Bouwer and Rice Slug Test Calculations *

MW-07
Well MW-07 Case 5 Waell Penetrates to the Aquifer Bottom
(Slug In) K gravel pack = K formation
No Gravel Pack Drainage 10 : s i
Definition Of Variables: =t -

D Saiuraied Aquifer Thickness Ty
H : Depth of Water in the Well S P S
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius ol the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = ¢

Determined Values for Variables: N
R » 1 11.57 feet

Ha 11.57 fest  Notes:

L= 10 teet  H = D for this analysis

C= 6.6 rw not used in this analusis
™Wa 0344 feet L/rcm 120

ICm 0.083 leet

Yo: 1.2 feet
1K 1.5 minutes —
Yi= 0.1 feet
Calculations
(11)*In(Yo/¥1) - 1.857
In(Re/rc) = 1/(1.1/n(H/rc)+C/(L/rc))
=  3.60266
K = (rc*rc*in(Re/rc)*(1/1)* In{Yo/Y1))/(2L) ooo
- 2.96 feet/da = 1.0 E-03 cm/sec 0.01
0 1 2 3 4 5
* Reference: Bouwer,H and Rice,R.C, 1878: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially Time (min)
Penetrating Wells: Water Res. Res. V.12, No. 3
ERM Data Printed: 2/12/99



Bouwer and Rice Slug Test Calculations *

Well MW-07 Case 6: Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack >> K formation
Gravel Pack Drainage
Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus
the Static Depth to Water
L=H=D forCase 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 11.57 feet
H= 11.57 feet  Notes:
L= 11567 feet L=H=D
C= 2.1 L/rw= 34
B= 0.4 :
ws= 0.344 feet
rc= 0.0833 feet
Yo= 0.3 feet
t= 4 minutes
Yt= 0.018 feet
Calculations
(1/t)*In(Yo/Yt) = 0.70335
In(Re/rw) = 11(1.1/in(H/rw)+C/(L/rw))
= 2.66429
K [(re*re)+0.3* (rw*rw-rc*rc)]*In(Re/rw)* (14)*In(Yo/Y))/(2L)

4.71 feet/da = 1.7 E-03 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetraling Wells: Water Res. Res. V.12. No. 3

Change in Water Level (ft)

MW-07

10
1
[v]
O
ASS
0.1
N
N
n]
0.01 ooo
0 1 2 3 5
Time (min)

ERM

Date Printed: 2/12/99



Bouwer and Rice Slug Test Calculations *

Woell MW-07 Case 5 Well Penetrates to the Aquifer Bottom
(Stug Out) K gravel pack = K formation
No Gravel Pack Drainage
Definition Of Variables:

D : Saturated Aqulfer Thickness
H : Depth of Water in the Well
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geomelry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Grave! Pack
Yo : Water Level Displacement at time = 0
t: Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 11.57 feet

He= 11 57 feet Notes:

L= 10 feet  H = D for this anaiysis

C= 6.6 rw not used in this analusis
ws 0344 feet L/rcm 120

Cm 0.083 feet

Yo: 1.35 feet

= 1.55 minutes

Yi= 0.1 feet

Calculations

() In{YorY1) = 1.679

In(Re/rc) = 1/(1.1An(H/rc)+C/(L/rc))
= 3.60266
K = (rc*re*In{Re/rc)* (1/1)*In(Yo/Yt))/(2L)
= 3.00 feet/da = 1.1 E-03 cm/sec

Penetrating Wells: Water Res. Res. V.12. No. 3

ERM

* Reference: Bouwer,H and Rice,R.C, 1876: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially

MW-07

10

Change in Water Level ()

0.1 +— &

—_— u ¥

[ =]

o
On 5 |
- -__._.__B D
o.d
a oo
o]
0.01
0 1 2 3 4 5
Time (min)

Date Printed: 2/12/99
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Bouwer and Rice Slug Test Calculations *

Well MW-07 Case 6: Well Penetrates to the Aquifer Bottom
{Slug Out) K gravel pack >> K formation
Gravel Pack Drainage

- Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus
the Static Depth to Water
L=H=D forCase 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 11.57 feet

H= 11.57 feet  Notes:
L= 1167 feet L=H=D
C= 2.1 L/r'w= 34
B= 0.4

w= 0.344 feet
rc= 0.0833 feet
Yo = 0.26 feet
t= 5 minutes
Yt= 0.018 feet

Calculations

(1M*In(Yo/¥t) = 0.53406

In(Re/rw) = 1[{1.1/n(H/rw)+C/(L/rw))
= 2.66429
K [(re*rc)+0.3* (rw*rw-rc*rc)]“In(Re/rw)*(14)*In(Yo/Yt))/(2L)

= 3.57 feet/da = 1.3 E-03 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially

Penetrating Wells: Water Res. Res. V.12. No. 3

Change in Water Level (ft)

MW-07
10
1 A
0.1
b o
Nr
QL
0.01
(¢] 2 - 3 4 5
Time (min)

ERM

Date Printed: 2/12/99



Bouwer and Rice Slug Test Calculations *

Waell

MW-08
(Stug In)

Definition Of Variables:

Case 5 Well Penetrates to the Aquifer Bottom
K gravel pack = K formation
No Gravel Pack Drainage

Determined Values for Variables:

Calculations
{(1)*In(Yo/)

In(Re/rc)

ERM

D : Saturated Aquifer Thickness

H : Depth of Water in the Well

H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = {

T ———

D= 13.26 feet
H= 13.26 leet  Noles:
L= 10 feet  H = D for this analysis
Cw 6.6 rw not used in this analusis
ws 0.344 feet Lrc= 120
IC= 0.083 feetl
Yo: 0.5 feet
{= 1 minutes
Ytm 0.04 feet
= 2.526

= 1/(1.1An(H/rc)+C/(Urc))

= 3.68208

= (rc*rc*in(Re/rc)* (1) In(Yo/Y1))/(2L)

" 4.681 feet/da -

1.8 £-03 cm/sec

Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3

Change in Water Level (i)

10

0.01

‘S S ——

Time (min)

Date Printed: 2/12/99
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Bouwer and Rice Slug Test Calculations *

Weli MW-08 Case 6: Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack >> K formation
Gravel Pack Drainage

Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus
the Static Depth to Water
L=H=D forCase 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 13.26 feet

H= 13.26 feet Notes:
L= 1326 feet L=H=D
C= 2.2 Urw = 39
8= 0.4

™w= 0.344 feet

rc= 0.0833 feet

Yo-= 0.15 feet

t= 3 minutes

Yt = 0.01 feet

Calculations

(1" In(Yo/Yt) = 0.90268

In(Re/rw) = 1[(1.1In(H/rw)+C/(L/rw)}
= 279104

= [(rc*rc)+0.3* (rw*rw-rc*rc))*In(Re/rw)* (1) In(Yo/Yt))/(2L)
= 5.52 feet/da = 1.9 E-03 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic

Conductivity of Unconfined Aquifers With Completely or Partially
" Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-08 Case 5 Well Penetrates o the Aquiler Bottom
(Slug Out) K gravel pack = K formation
No Gravel Pack Drainage
Definition Of Variables.

D : Saturaied Aqulfer Thickness
H : Depth of Water in the Well
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Lavel Displacement at time = {

le_e:_mlned Values for Variables:

D= 13.26 feet
H= 13.26 leet  Notes:
L= 10 feet  H = D for this analysis
Ca 6.6 rw not used in this analusis
was 0344 feet LU'rc= 120
Cwm 0.083 feet .
Yo 1.2 feet
(= 1 minutes
Yim 0.05 feet
Calculations
(1) In(Yo/Yt) - 3.178

In(Re/rc) = 1/(1.1/n(H/rc)+C/(L/rc))
= 3.68208
K = (rc*rc*In(Re/rc)* (1/1) In(Yo/Y1))/(2L)
- 6.80 feet/da = 2.0 E-03 cm/sec

* Reterence: Bouwer,H and Rice,R.C, 1978: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *
Well MW-08 Case 6: Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack >> K formation
Gravel Pack Drainage

Definition Of Variables:

-D : Saturated Aquifer Thickness -
H : Depth To the Bottom of the Gravel Pack minus
the Static Depth to Water
L=H=D forCase 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
w : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time =t

Determined Values for Variables:

D= 13.26 feet

H= 13.26 feet  Notes:
L= 1326 feet L=H=D
C= 2.2 L/rw= 39
B= 0.4

W= 0.344 feet
rc= 0.0833 feet
Yo-= 0.14 feet
t= 2.8 minutes
Yt= 0.01 feet

Calculations

(IRFIn(YolY) = 0.94252

In(Re/rw) = 1/[(1.1An(H/rw)+C/(L/rw)]
= 279104
[(rc*rc)+0.3* (rw*rw-rc*re)]*In(Re/rw)* (1) *In(Yo/Y1))/(2L)

X
nn

5.76 feet/da = 2.0 E-03 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-09
(Stug In)

Case 5 Well Penetrates t0 the Aquifer Bottom
K gravel pack = K formation

No Gravel Pack Drainage

Delinition Of Variables:

D Saturaied Aquiler Thickness
H : Depth of Water in the Well
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Waler Level Displacement at time = {

Delermined Values for Variables:

D= 1171 feet
H= 11.71 feat  Notes:
L= 10 fest  H = D for this analysis
C= 6.6 rw not used in this analusis
wa 0344 feel L/rc= 120
c= 0.083 feet
Yo 1.2 feet
{m 1.7 minutes
Yim 0.05 feet
Calculations
{(1)*In(Yo/Yt) - 1.860

In(Re/rc) = 1/(1.1/In(H/rc)+C/(L/rc))
- 3.6087
K = (re*rc*in(Re/re)* (1) In(Yo/Y))/(2L)
- 3.35 feet/da - 1.2 E-03 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *
Well MW-09 Case 6: Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack >> K formation
Gravel Pack Drainage

Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravei Pack minus
the Static Depth to Water
L=H=D forCase 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Waell casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time =t

Determined Values for Variables:

D= 11.71 feet

H= 11.71 feet  Notes:
L= 11.71feet L=H=D
C= 2.1 LUrw= 34
B= 0.4

w= 0.344 feet
rc= 0.0833 feet

Yo = 0.26 feet
t= 4.3 minutes
Yt= 0.01 feet
Calculations
(IM)*In(Yo/Yt) = 0.7577
In(Re/rw) = 11(1 .1/ In(H/rw)+C/(L/rw)]
= 267722
K = [(rc rc)+0.3*(rw*rw-rc*rc)]*In(Re/rw)* (1/)*In(Yo/Yt))/(2L)

5.03 feet/da = 1.8 E-03 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially

Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Siug Test Caiculations *

Well MW-09 Case 3 Well Penetrates 1o the Aquifer Bottom
(Slug Out) K gravel pack = K formation
No Gravel Pack Drainage
Definition Of Variables:

D Saiuraied Aquifer Thickness
H : Depth of Water in the Waell
H = Stalic Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t: Arbitrary Time from Recovery vs Time Plol
Yt : Water Level Displacement at time = t

Determined Values for Variables.

D= 1177 fesl T T T T T
Ha 11.71 feet  Notes:

L= 10 teet  H = D for this analysis

Cm 6.6 rw not used In this analusis

w s 0.344 feet L/ic= 120
cm= 0.083 feet

Yo: 1.2 feet

= 2 minutes

Yt= 0.05 feet

Calculations
(1AY in(Yo/Y1) - 1.589
In(Re/rc) = 1/{1.1An(H/rc)+C/(Urc))
" 3.6087
K = (rc*re*In(Re/rc)* (11)*In(Yo/Y1))/(2L)
- 2.85 leet/da - 1.0 E-03 cm/sec

“Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraullc
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-09 Case 6: Well Penstrates to the Aquifer Bottom
(Slug Out) K gravel pack >> K formation
Gravel Pack Drainage
Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus
the Static Depth to Water
L=H=D forCase 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 11.71 feet
H= 11.71 feet  Notes:
L= 1171 feet L=H=D
C= 21 L/'w= 34
B= 0.4
w= 0.344 feet
rc= 0.0833 feet
Yo: 0.3 feset
t= 5 minutes
Yt= 0.015 feet
Calculations
(18)* In(Yo/Yt) = 0.59915
in(Re/rw) = 11(1.1In(H/rw)+C/(L/rw))
= 267722
K [(rc*rc)+0.3* (rw*rw-rc*rc)]*In(Re/rw)* (11)* In( Yo/ Y1))/(2L)

= 3.98 feet/da = 1.4 E-03 cm/sec

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-10
(Slug in)

Case 8: Well Penelrates to the Aquifer Bottom
K gravel pack >> K formation
Gravel Pack Drainage

Definition Of Variables:

10

D : Saturaied Aquifer Thickness
H : Depth To the Bottom of the Grave! Pack minus
the Static Depth to Water
L=H=D forCase 8
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
1 : Arbitrary Time from Recovery va Time Plot
Y1 : Waler Level Displacement at time = {

Determined Values for Variables:

-

Dms 8.53 leet
Ha 8.53 leel
L 8.53 leel
Ce= 1.9

Bs 03

was 0.344 feet
rc= 0.0833 feetl
Yo 0.26 feel
{m 80 minutes
Yim 0.13 leet

Notes:
L=eH=D
Urw= 25

Calculations

Change in Water Level (ft)

14
—

(14)°*In(Yo/Y1) = 0.00866

in(Re/rw) = 1/[(1.1An{H/rw)+C/(L/rw))

= 2.38534

K m [(rc*rc)+0.3*(rw*rw-rc*rc))*In(Re/rw)*(14)*In(Yo/Y1))/(2L)
- 0.07 feet/da = 2.5E-05 cm/sec

0.01

“Relerence: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraullc

Conductlvity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *
Well MW-11 Case 6: Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack >> K formation
Gravel Pack Drainage

Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus
the Static Depth to Water
L=H=D forCase6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
r¢ : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D= 7.57 feet

H= 7.57 feet  Notes:
L= 757 feet L=H=D
C= 1.75 Lrw = 22
B= 0.3

ws= 0.344 feet
rc= 0.0833 feet

Yo-: 0.27 feet
t= 60 minutes
Yt= 0.03 feet

Calculations

(11)*In(Yo/YY) = 0.03662

In(Re/rw) = 1/[(1.1/in(H/rw)+C/(L/r